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Source  of  Data 


This  report  is  based  on  data  obtained  from  farm 
business  records  on  7,036  Illinois  farms.  It  is  the  50th 
in  a  series  of  annual  summaries  of  such  records  ob- 
tained from  farmers  cooperating  with  the  University 
of  Illinois  Cooperative  Extension  Service,  the  Depart- 
ment of  Agricultural  Economics,  and  the  Illinois  Farm 
Business  Farm  Management  Association. 

At  present  about  1  out  of  every  4  commercial 
farmers  with  $40,000  or  more  of  gross  sales  in  Illinois 
is  enrolled  in  this  service.  The  service  has  grown 
steadily,  and  in  1975  there  are  10  associations  in  102 
counties  served  by  49  full-time  fieldmen.  Participation 
in  this  farm  business  analysis  program  is  voluntary, 
and  cooperating  farmers  pay  a  fee  for  the  educational 
services  received. 

The  development  since  1940  is  shown  by  the  follow- 
ing figures: 

Counties 

Associa-  partici-  Fieldmen  Farmers 

Year                                    tions  pating  employed  enrolled 

1940 3  23               3  680 

1950 8  59              15  2,760 

1960 10  100             33  5,494 

1970 10  102             42  6,553 

1974 10  102             49  7,036 

Over  85  percent  of  the  7,036  farms  in  this  report 
fall  within  the  size  of  business  of  Economic  Class  I 
and  II  as  defined  in  the  1969  Census  of  Agriculture. 
These  two  classes  include  farms  selling  $20,000  or 
more  of  farm  products  a  year. 

The  segment  of  Illinois  agriculture  that  includes 
farms  with  more  than  $10,000  in  sales  per  farm  is  often 
referred  to  as  "commercial  farming."  In  1969,  there 
were  67,586  farms  in  Illinois  with  more  than  $10,000 
of  product  sales.  The  figures  that  follow,  taken  from 


the  1969  Census  of  Agriculture,  show  these  farms  rep- 
resented 55  percent  of  the  total  number  of  farms  and 
produced  92  percent  of  the  agricultural  products  sold 
from  Illinois  farms. 

Sales  per  Percent  of    Percent    Percent  of  Number  of 

farm  total  value  of       of       census  farms      farms 

(thousands             agricultural  total  enrolled  enrolled 

of  dollars)               production  farms  in  FBFM  in  FBFM 

80  and  over 22.8  3.4  31.2              1,324 

40  to  79: 27.0  10.0  21.4             2,663 

20  to  39 28.1  20.9  6.6              1,718 

10  to  19 14.0  20.3  1.4                374 

Although  the  record-keeping  farms  in  this  report 
are  largely  within  the  first  three  sales-per-farm  classes, 
the  figures  above  show  they  are  not  proportionately 
distributed  among  the  groups.  There  were  4,253  Illinois 
farms  identified  with  more  than  $80,000  in  sales. 
Nearly  one-third  (31.2  percent)  of  these  farms  were 
enrolled  in  the  Illinois  Farm  Business  Farm  Manage- 
ment Association.  Of  the  12,377  farms  that  sold  from 
$40,000  to  $79,999  of  products,  21.4  percent  partici- 
pated in  the  farm  record  program.  Only  4  percent  of 
the  farms  with  sales  ranging  from  $10,000  to  $40,000 
were  enrolled.  Average  size  of  all  farms  enrolled  in 
1973  was  497  acres  compared  with  an  average  of  231 
acres  for  all  Illinois  farms. 

The  data  presented  in  this  report  are  group  aver- 
ages identified  by  size  of  business,  type  of  farm,  and 
quality  of  soil  found  on  the  farm.  Where  segments  of 
Illinois  agriculture  are  identified  by  these  criteria,  the 
data  from  record-keeping  farms  may  be  used  with 
reasonable  confidence,  even  though  the  record-keeping 
farms  as  a  group  do  not  represent  a  cross-section  of  all 
commercial  farms  in  the  state. 


Uses  for  This  Report 


The  management  of  a  modern  commercial  farm  in- 
volves decision-making  in  the  application  of  technology, 
the  choice  of  a  proper  combination  of  crop  and  live- 
stock enterprises,  and  effective  business  administration 
of  the  farming  operations.  A  basic  farm  business 
analysis  involves  a  careful  study  of  past  performance 
to  detect  problem  areas  and  strengths  in  the  farming 
operation.  Also  involved  is  the  process  of  planning 
and  developing  future  operations  to  attain  the  full 
potential  of  the  land,  labor,  and  capital  resources  avail- 
able and  to  improve  economic  efficiency  of  the  farm 
business. 

The  farm  business  summaries  contained  in  this  re- 
port are  used  by  individual  farmers  to  analyze  their 
business  operations  and  as  a  basis  on  which  to  develop 
plans  for  future  farming  operations.  This  report  sum- 
marizes the  information  so  that  specialists  working  in 
agricultural  extension,  research,  teaching,  and  agri- 
business activities  may  use  the  data  to  assist  them  in 
the  effective  performance  of  their  duties. 


The  data  are  presented  in  three  sections.  In  the 
first  part  of  the  report  (Tables  1  to  5)  recent  changes 
in  farm  income  on  Illinois  farms  are  summarized.  Eco- 
nomic forces  and  factors  that  contribute  to  these 
changing  trends  are  identified. 

In  the  second  section,  detailed  livestock  enterprise 
data  are  presented.  These  data  (Tables  6  to  15)  pro- 
vide comprehensive  and  detailed  information  for  use 
as  resource  data  by  all  who  are  interested  in  livestock 
production.  Because  a  large  proportion  of  the  feed 
grains  and  roughages  produced  on  Illinois  farms  is 
marketed  through  livestock,  the  margins  of  income 
from  livestock  enterprises  are  important  in  interpreting 
the  economic  results  of  farming  operations. 

The  third  section  (Tables  16  to  20a)  reports  costs, 
returns,  financial  summaries,  investments,  land  use, 
and  crop  yields  for  different  sizes  and  types  of  farms 
in  northern  and  southern  Illinois.  The  definitions  of 
terms  and  accounting  measures  that  precede  these 
tables  will  aid  in  using  the  data. 
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SUMMARY  OF  ILLINOIS  FARM  BUSINESS  RECORDS,  1974 


Farm  business  trends  in  1974 

Illinois  agriculture  is  based  largely  on  crop  produc- 
tion, especially  the  corn  and  soybean  crops.  The  total 
value  of  corn  and  soybeans  produced  on  Illinois  farms 
in  1974  was  18  percent  of  the  total  U.S.  production  for 
these  crops.  In  1973  the  total  value  was  59  percent  of 
the  total  cash  receipts  in  Illinois  from  all  crops  and  live- 
stock and  93  percent  of  the  cash  receipts  from  all  crops 
sold  by  Illinois  farmers. 

Crops.  Year-to-year  variations  in  net  farm  in- 
come are  related  to  crop  yields  and  grain  prices.  In  1974 
grain  prices  moved  up  in  response  to  reports  of  adverse 
growing  conditions  and  low  yields.  Prices  received  for 
corn  sold  averaged  60  to  70  percent  higher  and  for  soy- 
beans 30  to  40  percent  higher  than  in  1973  (Table  15). 
The  Illinois  all-crop  production  index,  after  staying  at 
158  percent  of  its  1957-1959  base  for  three  consecutive 
years,  was  down  16  percent  from  1973  to  131.  Yields  of 
all  crops  were  equal  to  or  below  the  1973  yields. 

Crop  planting  and  growing  conditions  for  1974  were 
among  the  poorest  on  record.  Many  areas  of  the  state 
had  two  to  three  times  their  normal  rainfall  in  May. 
Planting  was  virtually  at  a  standstill  in  most  areas  of  the 
state  from  about  May  7  to  June  1  because  of  wet  and 
cold  weather.  A  severe  drought  followed  in  July  and 
August.  Much  of  the  state's  corn  and  soybean  acreage 
sustained  some  damage  from  early  frosts  on  September 
22  and  23  and  again  on  October  2  and  3. 

Corn  yields  for  the  state  in  1974,  as  recorded  by 
the  Illinois  Crop  Reporting  Service,  were  83  bushels 
per  acre  compared  with  103  bushels  per  acre  in  1973. 
Soybean  yields  were  24  bushels  per  acre,  7  bushels  lower 
than  in  1973.  The  average  wheat  yield  of  30  bushels  per 
acre  was  the  same  as  the  1973  yield.  Harvested  acres  of 
corn  and  soybeans  were  5  percent  lower  than  in  1973 
while  acreage  for  wheat  increased  38  percent.  About  3 
percent  of  the  soybean  acreage  in  southern  Illinois  was 
planted  to  double-cropped  soybeans  following  wheat 
harvest. 

Livestock.  A  second  major  determinant  of  change 
in  farm  income  is  the  price  farmers  receive  for  livestock 
and  livestock  products  sold.  Market  prices  received  by 
farm  record  keepers  in  1974  gradually  declined  from 
record  high  prices  in  1973.  Market  prices  for  hogs  aver- 
aged 12  percent  lower  than  in  1973,  6  percent  lower  for 
fed  cattle,  4  percent  lower  for  eggs,  but  20  percent 
higher  for  milk  (Table  15).  Prices  paid  for  all  weights 
of  feeder  cattle  purchased  averaged  29  percent  lower 
than  in  1973.  The  year  was  characterized  by  falling  live- 
stock prices  and  increased  costs  of  production.  This 
followed  two  years  when  prices  were  increasing  faster 
than  the  cost  of  production. 


Labor  and  management  earnings 

The  1971-1974  average  operator's  share  of  labor  and 
management  earnings  from  all  record-keeping  farms 
north  of  a  line  from  Mattoon  to  Alton  (northern  and 
central  Illinois)  was  $18,315  per  farm.  Operators  on 
1,714  grain  and  hog  farms  in  this  area  and  south  of  a 
line  from  Kankakee  to  Moline  (central  Illinois)  had 
three-year  average  earnings  of  $27,954  (Table  1). 
The  smaller  sizes  of  farms  and  variable  soil  quality  in 
northern  Illinois  contributed  to  lower  earnings  from 
crops.  These  farms  had  lower  crop  yields  and  averaged 
392  tillable  acres  per  farm  compared  with  484  tillable 
acres  on  central  Illinois  farms.  There  was  considerable 
variation  in  these  earnings,  depending  on  location  and 
type  of  farm.  Data  for  southern  Illinois  are  for  1973 
and  1974  only,  since  the  previous  two  years  of  data  were 
not  available.  Earnings  for  1974  were  down  41  percent 
from  the  record  high  1973  level. 

These  earnings  (salary)  for  the  operator  of  the 
farm  —  whether  tenant,  part-owner,  or  owner-operator 
—  were  for  the  labor  and  management  performed  by 


Table  1.  —  Operator's  Share  of  Labor  and  Management 
Earnings  by  Size  and  Type  of  Farm  (1971-74  Average)" 

Number  of  acres  per  farm 
Under  340  340-649       650+  All 

NORTHERN  ILLINOIS 

Acres  of  tillable  land 216  433  808  392 

Labor  and  management 

earnings  by  type  of  farm: 

Grain $11,155  $21,172  $37,130  $21,734 

Hog 15,156  20,865  ...  17,533 

Beefb 5,836  9,798  17,647  9,451 

Dairy 7,767  12,940  ...  9,366 

All 10,068  17,902  32,282  17,194 

CENTRAL  ILLINOIS 

Acres  of  tillable  land 242  445  810  484 

Labor  and  management 

earnings  by  type  of  farm: 

Grain  (86-100  SPR)°.  ..$16,470  $26,982  $47,457  $30,426 

Grain  (56-85  SPR)1....    12,924  22,322  38,478  25,209 

Hog 19,921  29,586  28,175  26,338 

All 16,310  26,090  43,100  27,954 

SOUTHERN  ILLINOIS 

Acres  of  tillable  land 223  436  845  466 

Labor  and  management 

earnings  by  type  of  farm:a 

Grain $18,488  $27,110  $46,058  $32,281 

Hog 19,019  35,728  ...  29,844 

Dairy 15,161  21,620  ...  16,818 

All 17,264  29,023  46,058  29,551 

a  1973-74  average  only  for  southern  Illinois. 

b  Includes  central  Illinois. 

c  Highly  productive  soils. 

d  Heavy  till  and  transition  soils. 

SPR:   Soil  productivity  rating. 


the  operator.  They  included  the  operator's  gross  sales 
and  net  change  in  inventory  reduced  by  all  expenses 
for  items  purchased,  including  interest  paid;  a  charge 
for  the  unpaid  family  labor  used;  an  8-percent  interest 
charge  on  equity  in  assets  other  than  land;  and  a  5-per- 
cent charge  on  equity  in  land.  These  record-keeping 
farms  are  larger  than  the  average  size  of  all  farms  in 
the  area.  The  earnings  do  not  include  the  rental  value 
of  dwellings  on  rented  farms  or  income  from  nonfarm 
sources. 

Income  changes  on  Illinois  farms 

Comparative  costs  and  returns  between  years  and 
among  major  types  of  farming  in  northern  and  south- 
ern Illinois  are  reported  in  Tables  3  to  5.  The  separa- 
tion of  farms  into  northern  and  southern  Illinois  is 
based  on  soil-type  regions,  and  divides  the  state  ap- 
proximately on  an  east-west  line  from  Mattoon  to 
Alton.  The  sample  of  farms  ranged  in  size  between  340 
and  499  acres  for  grain,  hog,  and  beef  farms,  and  aver- 
aged 420  acres.  The  dairy  farms  ranged  between  260 
and  339  acres,  and  averaged  296  acres.  Labor  available 
on  farms  of  this  size  averaged  15  months  on  grain 
farms,  19  months  on  hog  and  beef  farms,  and  22  months 
on  dairy  farms.  The  data  in  these  tables  are  presented  as 
if  the  farms  were  all  owner-operated.  Landlord  and 
tenant  shares  of  the  business  were  combined  where 
farms  were  leased. 

Size  of  farm,  type  of  farm,  quality  of  soil,  and 
managerial  inputs  were  held  reasonably  constant  over 
time  by  the  sampling  procedure  used  in  selecting  farms 
within  each  type  of  farm.  Variations  among  1973,  1974, 
and  the  5-year  average  are  due  to  changes  in  farm 
prices  and  costs,  weather,  and  internal  farming  ad- 
justments made  within  each  system  of  farming.  The 
data  in  these  tables  are  particularly  helpful  for  evalu- 
ating changes  in  farm  costs  and  returns  within  a  par- 
ticular size  and  type  of  farm,  and  in  making  compari- 
sons between  types  of  farming.  The  data  do  not  reflect 
overall  farming  adjustments  resulting  from  farm  en- 
largement or  major  changes  in  resource  use. 

The  farm  and  family  earnings  measure  includes 
returns  to  the  farm  family  for  all  unpaid  labor,  inter- 
est on  invested  capital,  and  managerial  inputs  used  in 
farming.  Changes  in  value  of  farm  inventories  and 
value  of  farm  products  consumed  are  included  as  in- 
come. Farm  and  family  earnings  are  calculated  by  ac- 
counting methods  that  are  generally  comparable  to  the 
accrual  method  of  calculating  taxable  farm  income 
for  the  federal  income  tax.  Important  differences  in 
accrual  income  tax  accounting  methods  are  the  pro- 
vision for  capital  gains  on  livestock  sales  and  the  in- 
clusion of  interest  paid  as  a  farm  expense. 

The  farm  and  family  earnings  figure  is  the  amount 
available  from  the  farm  business  to  pay  for  living  costs, 
income  and  social  security  taxes,  interest,  debt  repay- 
ment, and  new  investments,  and  to  increase  savings. 
Purchases  of  new  capital  investments  for  the  farm  busi- 


ness have  been  included  with  total  cash  expenditures. 
Although  the  cash  balance  figure  reflects  the  cash  po- 
sition of  the  farm  business,  it  is  influenced  by  pur- 
chases and  sales  of  feed  and  livestock  and  by  changes 
in  liabilities  and  borrowed  funds. 

The  investment  per  farm  is  established  as  of  Janu- 
ary 1  of  each  year.  Physical  quantities  of  grain  and 
livestock  are  valued  at  farm  market  prices.  Machinery, 
buildings,  and  soil  fertility  are  valued  at  remaining 
capital  cost  (original  cost  less  depreciation  charged  to 
date).  Land  is  priced  at  current  values.  A  basic  value 
is  established  for  each  farm,  based  on  a  soil-produc- 
tivity rating,  and  is  adjusted  to  a  current  value  each 
year  by  using  the  March  index  of  land  prices  in  Illi- 
nois. All  soil-productivity  ratings  were  revised  in  1971 
to  reflect  a  basic  level  of  management  as  outlined  in 
Illinois  Extension  Circular  1016,  Productivity  of  Illinois 
Soils,  and  new  land  values  were  assigned.  The  change 
in  land  values  represents  an  accounting  adjustment  to 
bring  land  values  to  current  market  levels.  The  land 
value  index  for  1974,  using  a  base  earning  value  of 
1970  =  100,  was  162.  This  was  34  percent  higher  than 
the  index  used  in  1973. 

Northern  Illinois  farms 

Grain  farms.  Farm  and  family  earnings  on  north- 
ern Illinois  grain  farms  (340-499  acres)  in  1974  aver- 
aged $69,752  with  operator  and  landlord  shares  com- 
bined (Table  3).  These  earnings  are  4  percent  above 
the  record  high  1973  earnings,  but  not  enough  increase 
to  offset  the  higher  interest  charges  on  increased  land 
values.  The  26-percent  increase  in  cash  operating  ex- 
penses and  21 -percent  reduction  in  crop  yields  were 
offset  by  higher  grain  prices  for  crops  sold  and  inven- 
toried. Grain  farms  of  340-499  acres  are  the  most 
common  size  and  type  of  farm  in  the  record-keeping 
program. 

Corn  and  soybeans  are  the  major  crops  produced  on 
these  farms.  A  comparison  of  the  1974  cost  per  acre  to 
grow  corn  and  soybeans  with  the  1973  cost  is  shown  in 
Table  2.  In  1974,  these  costs  averaged  $218  per  acre 
for  corn  and  $178  per  acre  for  soybeans.  From  1973  to 
1974,  the  total  cost  per  acre  increased  30  percent  —  or 
$51  per  acre  —  for  corn,  and  26  percent  —  or  $37  per 
acre  —  for  soybeans.  Variable  costs  increased  $23  per 
acre  for  corn  and  $8  per  acre  for  soybeans.  Most  costs 
increased  18  to  20  percent,  but  fertilizer  expenditures 
for  corn  went  up  51  percent,  or  $14  per  acre,  from  1973 
to  1974.  Had  yields  in  1974  been  at  the  1971-1974  aver- 
age for  these  farms  of  125  bushels  per  acre  for  corn  and 
40  bushels  for  soybeans,  the  cost  per  bushel  would  have 
been  $1.74  for  corn  and  $4.44  for  soybeans. 

The  soil  fertility  cost  for  soybeans  was  allocated  on 
the  basis  of  P,  K,  and  lime  removals,  with  the  residual 
cost  allocated  to  corn.  The  seed,  crop,  and  drying  ex- 
penses included  seed,  herbicides,  insecticides,  and  drying 
fuel  purchased,  plus  the  cost  of  commercial  drying  and 
storage  and  the  estimated  value  of  home-raised  seed 


Table  2.  —  Average  Cost  per  Tillable  Acre  To  Grow 

Corn  and  Soybeans  on  Central  Illinois 

Farms  With  No  Livestock 


Corn 


Soybeans 


1973 


1974 


1973 


1974 


Number  of  farms 411  434  411  434 

Acres  grown  per  farm 263  291  279  231 

Yield  per  acre,  bu 130  103  40  31 

Variable  costs 

Soil  fertility £  26  #40  $     9  £12 

Seed,  crop,  and  drying. . .  15  22  15"  18 

Repairs,  fuel,  and  hire.  .  .  14  16  12  14 

Total,  variable  costs £  55  £  78  £  36  $  44 

Other  costs 

Labor £18  £  19  £  18  £19 

Building  and  storage.  ...  5  6  3  4 

Machinery  depreciation. .  15  18  13  16 

Taxes 12  12  12  12 

Interest  (bare  land) 43  58  43  58 

Interest (  nonland) 14  21  11  19 

Overhead 5  6  5  6 

Total,  other  costs £112  £140  £105  £134 

Total,  all  costs £167  £218  £141  £178 

Cost  per  bushel £     1.28  £     2.11  £     3.53  £     5.73 

a  Revised. 


used.  Total  unpaid  labor  charge  was  based  on  the  labor 
available.  The  interest  charge  on  bare  land  was  based  on 
a  value  of  $860  per  acre  in  1973  and  $1,156  per  acre  in 
1974.  The  nonland  interest  rate  was  8  percent  in  1974 
and  7  percent  in  1973  of  the  inventory  value  of  crops  on 
hand  and  the  remaining  capital  cost  of  machinery  and 
buildings. 

Hog  farms.  Farm  and  family  earnings  on  north- 
ern Illinois  hog  farms  (340-499  acres)  in  1974  aver- 
aged $43,642  with  operator  and  landlord  shares  com- 
bined (Table  3).  This  is  $39,524  below  1973  earnings 
but  near  the  1970-1974  average.  Most  of  this  decrease 
resulted  from  23  percent  lower  corn  yields  and  reduced 
quantities  of  both  grain  and  livestock  inventoried.  Aver- 
age selling  price  for  all  pork  sold  was  $4.90  lower  than 
in  1973,  but  cash  operating  expenses  averaged  12  per- 
cent higher. 

High  feed  costs  resulted  in  only  128  litters  farrowed 
in  1974  compared  with  141  in  1973.  Earnings  on  this 
type  of  farm  have  gone  from  a  record  low  in  1970  to  a 
record  high  in  1973  and  back  to  the  1970-1974  average 
in  1974.  The  1970-1974  average  management  return  of 


Table  3.  —  Average  Selected  Total  Farm  Items  on  340-  to  499-Acre  Northern  Illinois  Grain,  Hog  and  Beef  Farms 


Grain  farms 


1974 


1973 


1970-74 
average 


Number  of  farms. 


690 


657 


581 


Total  acres 

Soil-productivity  rating". 


420 
86 


421 
86 


420 
84 


Total  cash  sales £103,535  £84,285  £71,126 

Less  purchased  feed  and  livestock         6,280  9,390  7,110 

Net  cash  sales 97,255  74,895  64,016 

Inventory  change 15,412  27,093  11,485 

Farm  products  consumed 172  193  154 

Value  of  farm  production 112,839  102,181  75,655 


Cash  operating  expenses 33 ,997 

Annual  depreciation 9 ,090 

Farm  and  family  earnings 69,752 

Unpaid  labor  charge 7,870 

Returns  to  capital  and  manage- 
ment   61,882 

Interest  charge  on  capital 29,860 

Management  returns 32,022 

Total  cash  incomeb 104,069 

Total  cash  expenditures5 56,487 

Cash  balance 47,582 

FARM  INVESTMENT 

Livestock  inventory £     9,649 

Grain  inventory 61,402 

Remaining  capital  cost  in: 

Machinery  and  auto 20,695 

Buildings  and  fence 17,588 

Soil  fertility 8 


27,044 
7,860 

67,277 
7,164 

60,113 
21,445 
38,668 

84,660 
49,587 


24,732 
7,108 

43,815 
6,520 

37,295 
19,485 
17,810 

71,455 
42,037 


35,073       29,418 


£  9,363 
36,806 


17,283 

17,813 

9 


£  8,296 
35,595 


16,902 

17,081 

15 


Value  of  land  (current  basis) 422,261     315,106     301,202 

Total  farm  investment 531 ,602     396,380     379,090 


Hog  farms 


1974 


1973 


1970-74 
average 


139 


117 


137 


410 
79 

£136,792 
41,614 

95,178 
386 
411 

95,975 

40,187 

12,146 

43,642 

8,795 

34,847 

30,287 

4,560 

137,141 
101,860 


409 
79 

£144,425 
48,940 

95,485 

35,457 
430 


409 

78 

£106,882 
34,144 

72,738 

10,754 

329 


131,372    83,821 


35,887 
12,319 

83,166 
7,986 

75,180 
22,254 
52,926 

144,636 
105,756 


30,937 

10,203 

42,681 

7,330 

35,351 
20,104 
15,247 

107,162 
79,471 


35,281    38,880    27,691 

51,809  £  42,877  £  36,376 
48,285    29,007    29,456 


25,100 

34,159 

2 


21,400 

34,892 

1 


20,942 
31,164 


350,736   265,629   255,651 
510,091   393,806   373,597 


Beef  farms 


1974 


1973 


1970-74 
average 


58 


53 


68 


413 
83 

£181,465 
81,824 

99,641 

-26,486 

706 

73,861 

39,976 

12,638 

21,247 

8,769 

12,478 

38,054 

-25,576 

181,816 
138,217 


402 
82 

£198,798 
134,227 


64 
34 

,571 
,918 
665 

100 

33 
11 

154 

,797 
958 

54,399 
7,639 

46,760 
27,209 
19,551 

199,310 
190,934 


407 
81 

5156,500 
91,857 

64,643 

8,080 

566 

73,289 

30,741 
10,600 
31,948 

7,105 

24,843 

24,822 

21 

156,961 

137,427 


43,599    8,376    19,534 


£110,169  £  99,281 
50,474    30,205 


27,552 

45,598 

49 


21,262 

44,757 

90 


80,629 
32,419 

22,232 

39,991 

45 


386,923   270,338   271,331 
620,765   465,933   446,647 


a  Adjusted  in  1971.  See  Illinois  Extension  Circular  1016,  Productivity  of  Illinois  Soils. 
b  Includes  sales  or  purchases  of  capital  items. 


$15,247  ranks  this  type  of  farm  only  $2,563  below  the 
same  size  of  grain  farm  in  total  farm  profits  for  this 
5-year  period. 

Beef  farms.  Farm  and  family  earnings  on  north- 
ern Illinois  beef  farms  (340-499  acres)  in  1974  aver- 
aged $21,247  with  operator  and  landlord  shares  com- 
bined (Table  3).  This  is  less  than  half  the  1973 
earnings  and  $10,701  below  the  1970-1974  average. 

Cash  operating  expenses  were  19  percent  higher  in 
1974  than  in  1973.  These  farms  were  located  in  areas 
with  some  of  the  lowest  crop  yields  due  to  late  planting 
and  early  frost.  Selling  prices  for  fed  cattle  averaged 
$2.71  per  hundredweight  lower  than  in  1973.  These 
facts  combined  with  40-percent  higher  interest  charges 
on  capital  invested  resulted  in  the  lowest  management 
returns  for  profit  ever  recorded  for  this  size  and  type 
of  farm  in  one  calendar  year.  The  1970-1974  average 
return  for  management  of  $21  for  this  type  farm  indi- 
cates little  or  no  residual  returns  left  above  cost  for  all 
resources  used.  Each  farm  produced  beef  equivalent  to 
308  feeder  cattle  (500  pounds  of  gain  per  head)  in  1974. 

Dairy  farms.  Farm  and  family  earnings  on  300- 
acre  northern  Illinois  dairy  farms  in  1974  averaged 
$25,042  with  operator  and  landlord  shares  combined 
(Table  4).  This  is  $6,980  below  1973  earnings  but 
slightly  above  the  last  5-year  average. 

The  $1.33-per-hundredweight  higher  price  received 
for  milk  sold  was  more  than  offset  by  33-percent  higher 
feed  cost,  14-bushel-per-acre  lower  corn  yields  due  to 
early  frost,  lower  beef  prices,  and  18  percent  higher 
cash  operating  expenses. 

The  1970-1974  average  return  for  management  of 
$504  barely  covers  cost  for  all  resources  used.  Since 
1971  the  number  of  milk  cows  per  farm  has  fluctuated 
between  50  and  52  cows. 

Southern  Illinois  farms 

Grain  farms.  Farm  and  family  earnings  on  south- 
ern Illinois  grain  farms  (340-499  acres)  averaged 
$49,605  in  1974  with  operator  and  landlord  shares  com- 
bined (Table  5).  This  was  the  highest  earning  year  on 
record,  but  total  costs  including  interest  charges  in- 
creased more  than  the  returns  during  1974. 

Crop  yields  were  down  about  17  percent  from  1974 
while  cash  operating  expenses  increased  30  percent. 
Average  selling  prices  for  all  grain  crops  during  1974 
were  about  $1.00  per  bushel  higher  than  for  1973.  These 
higher  prices  offset  the  effect  of  the  lower  yields  and 
higher  operating  expense. 

Hog  farms.  Farm  and  family  earnings  on  south- 
ern Illinois  hog  farms  (340-499  acres)  in  1974  aver- 
aged $34,715  with  operator  and  landlord  shares  com- 
bined (Table  5).  This  is  49  percent  below  the  record 
high  1973  earnings  but  still  above  the  $30,644  average 
for  the  past  5  years. 

Changes  in  costs,  prices  received  for  grain,  and  crop 
yields  from  1973  to  1974  on  hog  farms  were  similar  to 


Table  4.  —  Average  Selected  Total  Farm  Items  on 
260-  to  339-Acre  Northern  Illinois  Dairy  Farms 

1974  1973  197°-74 
average 

Number  of  farms 50  46  43 

Total  acres 296  295  294 

Soil-productivity  rating11 74  72  72 

Total  cash  sales #  77,540  #68,246  #61,336 

Less  purchased  feed  and  live- 
stock         18,035  14,415  12,373 

Net  cash  sales 59,505  53,831  48,963 

Inventory  change 3,743  10,389  4,993 

Farm  products  consumed 548  648  511 

Value  of  farm  production 63 , 796  64,868  54,467 

Cash  operating  expenses 29,190  24,570  23,153 

Annual  depreciation 9,564  8,276  7,917 

Farm  and  family  earnings 25,042  32,022  23,397 

Unpaid  labor  charge 10,737  9,588  8,641 

Returns  to  capital  and  manage- 
ment         14,305  22,434  14,756 

Interest  charge  on  capital 21,223  15,154  14,252 

Management  returns —6,918  7,280  504 

Total  cash  incomeb 77,728  68,411  61,618 

Total  cash  expenditures'3 64,877  54,759  47,736 

Cash  balance 12,851  13,652  13,882 

FARM  INVESTMENT 

Livestock  inventory #31,358  #26,453  #23,485 

Grain  inventory 22,055  16,388  16,955 

Remaining  capital  cost  in: 

Machinery  and  auto 20,455  16,525  16,736 

Buildings  and  fence 39,133  34,686  34,526 

Soil  fertility ...  ...  4 

Value  of  land  (current  basis)*.  .      243,652  171,406  170,534 

Total  farm  investment 356,653  265,458  262,240 

a  Adjusted  in  1971.  See  Illinois  Extension  Circular  1016,  Productiv- 
ity of  Illinois  Soils. 

b  Includes  sales  or  purchases  of  capital  items. 


those  of  other  farm  types  in  this  area.  The  12-percent 
drop  in  price  of  pork  sold  during  1974  combined  with  a 
23-percent  increase  in  feed  costs  to  hogs  contributed 
to  the  lower  earnings.  The  long-run  earnings  on  this  size 
and  type  of  farm  are  slightly  higher,  but  much  more 
variable,  than  on  the  same  size  of  grain  farm  in 
southern  Illinois. 

Dairy  farms.  Farm  and  family  earnings  on  300-acre 
southern  Illinois  dairy  farms  in  1974  averaged  $35,368 
(Table  5).  This  is  only  $835  below  the  1973  earnings. 
But  36-percent  higher  interest  charges  due  to  increased 
interest  rate  and  higher  land  values  reduced  manage- 
ment return  to  about  the  1970-1974  average. 

The  20-percent  higher  milk  price  in  1974  helped  re- 
cover the  33-percent  increase  in  operating  expenses. 
Earnings  on  this  type  of  farm  have  been  relatively 
stable  compared  with  earnings  for  other  farm  types. 
Management  return  has  also  been  higher  on  southern 
Illinois  dairy  farms  than  on  northern  Illinois  farms  of 
similar  size  and  type.  This  is  largely  a  result  of  more 
rapid  increase  in  size  of  herds  in  this  particular  sample 
of  farms,  slightly  higher  milk  prices,  and  lower  total 
investment  per  farm. 


Table  5.  —  Average  Selected  Total  Farm  Items  on  340-  to  449-Acre  Southern  Illinois  Grain  and  Hog  Farms  and 

260-  to  339-Acre  Dairy  Farms 


Grain  farms 


1974 


1973 


1970-74 
average 


Number  of  farms. 


133 


94 


85 


Total  acres 

Soil-productivity  rating*. 


417 
63 


421 
60 


Total  cash  sales #80,502     $61,876 

Less  purchased  feed  and  livestock 8,466         9,062 

Net  cash  sales 72,036 

Inventory  change 12,076 

Farm  products  consumed 258 

Value  of  farm  production.  .  . 84,370 

Cash  operating  expenses 26,852 

Annual  depreciation 7,913 

Farm  and  family  earnings 49 ,  605       43 ,  488 

7,413 
36,075 
12,327 
23,748 

61,952 
40,415 


416 

55 

$53,860 
6,918 


52 
16 

,814 
,925 
305 

70,044 

20,458 
6,098 

46 

,942 

7 

798 

211 

54 

,951 

19 

135 

6 

100 

29,716 

6,400 
23,316 
11,707 
11,609 

54,003 

33,985 

21,537       20,017 


Unpaid  labor  charge 8,039 

Returns  to  capital  and  management 41,566 

Interest  charge  on  capital 19,606 

Management  returns 21 ,960 

Total  cash  incomeb 80,669 

Total  cash  expendituresb 48,495 

Cash  balance 32,174 

FARM  INVESTMENT 

Livestock  inventory $12,271 

Grain  inventory 35,235 

Remaining  capital  cost  in: 

(-     Machinery  and  auto 18,755 

Buildings  and  fence 10,197 

Soil  fertility 22 

Value  of  land  (current  basis) 269,757 

Total  farm  investment 346,237     226,939     223,862 


$10,238 
18,043 


$  8,489 
18,494 

15,428 

8,923 

30 

177,926  172,498 


13,313 

7,404 

15 


Hog  farms 


1974 


1973 


1970-74 
average 


44 


35 


49 


406 
59 


416 
56 


415 
53 


$106,132     $95,999     $81,205 
31,985       33,275       26,701 


74 

,147 

■445 

490 

74 

,192 

30 

,604 

8 

,873 

62 

,724 

20 

,712 

476 

83 

,912 

24 

,038 

8 

,009 

34,715 

9,304 
25,411 
19,766 

5,645 

106,908 
77,182 


51,865 

8,288 
43,577 
13,570 
30,007 

96,345 

72,218 


54,504 

6,532 

362 

61,398 

22,907 

7,847 

30,644 

7,395 
23,249 
12,581 
10,668 

81,471 

59,748 


29,726   24,127   21,723 

$39,790  $25,906  $25,457 
34,549   26,336   20,661 


20,929\ 
14,195/ 
22 

220,142 

329,627     237,859     2297109 


31,562} 

31 
154.024 


34,354 


148,637 


Dairy  farms 


1974 


1973 


1970-74 
average 


37 


30 


298 
59 

$89,696 
21,985 

67,711 

6,142 

671 

74,524 

29,650 

9,506 

35,368 

10,701 

24,667 

16,882 

7,785 

90,185 
72,792 


307 
59 


299 
53 


$71,173  $61,985 
19,027   13,545 


52,146 
14,228 

537 


48,440 

6,181 

512 


66,911   55,133 


22,211 
8,497 


21,426 
7,958 


36,203   25,749 


10,120 
26,083 
12,371 
13,712 

71,673 
55,027 


7,956 
17,793 
10,731 

7,062 

62,229 
46,135 


17,393   16,646   16,094 


$34,812  $26,992  $22,727 
23.069   13,563   13.504 


22,465  21,637  20,336 

25,837  21,967  20,043 

0  7  19 

167,743  179,579  114,792 

273,926  213,745  191,421 


a  Adjusted  in  1971.  See  Illinois  Extension  Circular  1016,  Productivity  of  Illinois  Soils. 
b  Includes  sales  or  purchases  of  capital  items. 


LIVESTOCK  ENTERPRISES 


Table  6  shows  the  return  per  $100  feed  fed  to 
various  livestock  enterprises  and  the  price  of  corn  dur- 
ing each  of  the  past  15  years.  Fifteen-year  and  5-year 
averages  are  also  shown.  The  difference  between  the 
average  return  figure  and  $100  feed  cost  represents  the 
margin  available  to  pay  labor,  depreciation  on  equip- 
ment, cash  expenses  other  than  feed,  and  interest  on  in- 
vestment, and  also  to  provide  for  profit. 

The  margin  needed  to  cover  nonfeed  costs  varies 
with  the  kind  of  livestock  and  depends  on  the  propor- 
tion of  total  production  costs  represented  by  feed.  The 
15-year  averages  (1960-1974)  represent  the  approxi- 
mate level  of  returns  at  which  farmers  have  been  will- 
ing to  maintain  livestock  production.  This  average  may 
not  represent  break-even  return  on  all  farms  because 
some  farmers  may  discount  market  prices  for  some 
resources  used  in  producing  livestock.  If  a  farmer  al- 
ready has  facilities  for  livestock,  he  need  only  cover 
operating  costs  to  continue  production.  However,  when 


he  views  livestock  production  as  a  new  or  long-run 
enterprise,  he  hopes  to  cover  all  costs  —  fixed  and  vari- 
able —  or  he  may  not  undertake  the  enterprise. 

As  individual  farmers  try  to  increase  profits,  they 
tend  to  curtail  livestock  production  when  return  per 
$100  of  feed  fed  is  below  the  15-year  average.  This 
tendency  on  the  part  of  producers  causes  supplies  of 
livestock  products  to  fluctuate. 

Feeder-cattle  returns  vary  greatly  from  year  to 
year.  Long-run  average  returns  shown  here  indicate 
that  the  cattle-feeding  business  is  not  paying  average 
market  rates  for  all  resources  used  (Table  7).  Above- 
average  skills  are  needed  in  buying,  selling,  and  feeding 
to  meet  competition  of  other  uses  for  time  and  money 
on  farms  feeding  cattle.  It  is  difficult  to  identify  cyclic 
income  movements  over  a  15-year  period  in  the  beef- 
cattle  industry  because  it  is  more  complex  and  adjusts 
more  slowly  than  other  livestock  enterprises. 

Dairy-   and   beef-herd   enterprise    10-year   average 


Table  6.  —  Return  per  $100  Feed  Fed 
to  Different  Classes  of  Livestock 


Table  7.  —  Variation  in  Return  to  Livestock 
Enterprise  Units,  1965-1974 


Beef-  Dairy-  Feeder  Native  Feeder  poul_  Yearly 

Year        cow      cow      cattle     sheep        •         Hogs  price 

herds   herds  bought    raised      ^  *  "of  corn 


Year 


1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 

Averages 
1960-74   141 
1960-64   128 
1965-69   143 
1970-74   153 


129 
139 
149 
117 
107 

127 
132 
138 
156 
162 

150 

180 

208 

184 

41 


200 
196 
190 
171 
174 

174 
190 
199 
210 
205 

199 

200 
212 
177 
138 

189 
186 
196 
185 


117 
116 

148 

88 

112 

151 
117 
119 
142 
152 

118 
156 
161 
120 
64 

125 
116 
136 

124 


Dollars 
108    143 


110 
126 
126 
124 

143 
129 
117 
133 
146 

128 

122 

134 

123 

94 


132 
129 
108 
122 

176 
140 
123 
134 
171 

104 
122 
171 
161 
108 


124  136 

119  127 
134  149 

120  133 


164 
164 
159 
131 
142 

210 
178 
154 
170 
212 

142 
150 
214 
192 
121 

167 
152 
185 
164 


157 
150 
144 
141 

141 

143 
168 
128 
167 
203 


1.03 
1.01 
.98 
1.11 
1.12 

1.15 

1.23 
1.17 
1.02 

1.14 


186 

1.26 

135 

1.27 

134 

1.16 

151 

2.00 

125  3.00 

152  1.31 

147  1.05 

162  1.14 

146  1 .  74 


returns  above  cost  of  feed  are  below  the  margin  needed 
to  cover  all  nonfeed  costs  (Table  7).  The  implication 
is  that  these  enterprises  compete  most  favorably  on 
farms  where  there  are  plentiful  labor,  capital,  and  man- 
agement resources  that  have  few  alternative  uses.  In 
1974  the  return  was  considerably  below  the  10-year 
average  return  above  cost  of  feed.  The  dairy  enterprise 
had  a  return  of  $282  per  cow  above  cost  of  feed  while 
the  beef  cow  enterprise  had  a  negative  return  of  $117 
per  cow. 

The  cyclical  pattern  of  hog  production  is  more  easily 
identified  (Table  7).  Return  tends  to  exceed  the  10-year 
average  for  one  or  two  years  and  then  drop  below  the 
average  for  one  or  two  years.  The  10-year  average  hog 
return  above  all  costs  (both  feed  and  nonfeed)  is  $34 
per  litter  ($167  minus  $133)  or  $2  per  100  pounds 
produced. 

Raising  livestock  is  becoming  more  competitive. 
Average  profit  margins  are  narrow.  Nonetheless,  large 
numbers  of  farmers  are  willing  to  stay  in  business  as 
long  as  their  return  covers  only  operating  cost.  Ex- 
pansion plans  involving  large  investments  for  new  fa- 
cilities should  be  based  on  an  estimated  return  that  is 
high  enough  to  cover  all  costs.  Fluctuations  in  livestock 
returns  can  involve  a  risk  in  low-return  years. 

Hog  enterprises 

The  information  in  Table  8  is  based  on  a  sample  of 
905  farms  farrowing  10  or  more  litters  per  year.  Farms 
were  omitted  from  the  sample  if  the  number  of  hogs 
purchased   exceeded    10   percent  of   the  pigs   weaned. 


Hogs 
(lit- 

ters) 


Feeder 
pigs 

(175-lb. 
gain) 


Feeder 
cattle 

(500-lb. 
gain) 


Dairy 
cattle 
(cow) 


Beef  P°u!try 

herd  ^yinS 

(cow)*  ?°c\ 

v        '  (hen) 


Return  above  cost  of  feed  and  purchased  animals 


1965 £204 

1966 162 

1967 107 

1968 127 

1969 217 

1970 86 

1971 106 

1972 242 

1973 322 

1974 100 

10-year  ave. .  .  167 


314.84 

8.20 

4.29 

6.19 

14.25 

.88 

5.05 

14.51 

22.31 

3.75 

9.43 


£47 
17 
18 
39 
50 

19 
61 
64 
35 
-79 
27 


£216 
292 
314 
350 
361 


£30 
39 
43 
60 
70 


Direct  cashb. 
Other  costs". 
Total 


!  30 
103 
133 


370  58 

389  87 

446  123 

438  128 
282   -117 

346  52 

Nonfeed  cost  1965-1974 

1.46         £9       £  94  £13 

4.68           30         343  83 

437  96 


£1.71 
2.75 
1.28 
2.26 
3.03 

2.73 
1.10 
1.05 
2.61 
1.51 
2.00 


!   .40 

1.65 


6.14 


39 


2.05 


Direct  cash . 
Other  costs. 
Total 


Nonfeed  cost  for  future  expansion" 
£39       £  1.75         £10       £101     £  14 
146  8.42  40         5U       102 

185         10.17 


50 


615       116 


a  Feed  cost  for  beef  herds  includes  up  to  $40  of  hay  equivalent  from 
salvage  roughage. 

b  Includes  veterinary  costs,  taxes  on  equipment  and  livestock,  fuel 
and  equipment  repair  costs,  and  other  direct  cash  expenses,  from  Table 
6,  Farm  Management  Manual,  January,  1975,  AE-4367. 

c  Estimates  of  annual  nonfeed  costs  are  based  on  enterprise  cost 
studies  of  operative  units  in  1965-1974. 


Table  8.  —  Hog  Enterprises,  1974 


All  farms 

Litters  farrowed 

10-49             200  + 

905 

313                 109 

Average  per  farm 

Pork  produced,  lb 179,968 

Total  return £  60,123 

Value  of  feed  fed £  49,335 

Return  per  £100  feed  fed.  .  £          121 

Return  above  feed  per  litter  £          100 

Number  of  litters  farrowed  107 

Pigs  farrowed  per  litter.  .  .  9.0 

Pigs  weaned  per  litter 7.2 

Number  of  pigs  weaned.  .  .  770 
Number  that  died  after 

weaning 38 

Death  loss,  percent  of  lb. 

produced 1.7 

Weight  per  hog  sold,  lb. .  . .  238 

Price  received  per  100  lb. . .  £34.91 
Feed  cost  per  100  lb. 

produced £  27.41 

Feed  per  100  lb.  produced 

Farm  grains,  lb 343 

Commercial  feed,  lb 83 

Total  concentrates,  lb.  427 

Pasture  (pasture  days) .  .  .2 
Cost  per  100  lb.  of 

commercial  feeds £  10.69 

Cost  per  100  lb.  of 

concentrates £     6.39 


56,808         535,696 
£18,347       £181,540 
£15,948       £145,027 
£       115       £         125 
£         79       £         107 

30 
8.9 

7.2 
218 

339 
9.0 
7.0 

2,397 

9 

138 

1.5 

245 

1.8 
235 

£  34.20 

£  35.38 

£  28.07 

£  27.07 

356 
80 
436 
.3 

339 

87 

426 
.1 

£  11.13 

£  10.19 

£     6.40 

£     6.33 

This  eliminated  those  farms  with  combined  farrowing 
and  feeder-pig  operations  from  the  sample.  Feeder-pig 
enterprise  information  is  included  in  Table  10.  The 
average  size  of  hog  enterprises  on  all  record-keeping 
farms  has  been  increasing  at  the  rate  of  about  four 
litters  per  year,  from  67  litters  (502  pigs  weaned)  per 
farm  in  1964  to  107  litters  (770  pigs  weaned)  in  1974. 

Return  per  $100  feed  fed  to  hogs  was  $121  in  1974. 
The  1974  average  price  received  per  100  pounds  of  pork 
sold  decreased  $4.90  from  1973.  Feed  cost  to  produce 
100  pounds  of  pork  increased  from  $22.31  in  1973  to 
$27.41  in  1974.  Feed  conversion  per  100  pounds  of  gain 
remained  relatively  stable.  The  higher  price  of  corn 
was  partially  offset  by  lower  protein  supplement  prices. 

The  1974  hog-enterprise  records  reported  in  Table 
8  were  also  sorted  by  the  number  of  litters  produced. 
One  group  farrowing  between  10  and  49  litters  averaged 
30  litters,  while  the  group  farrowing  200  or  more  litters 
averaged  339  litters.  Feed  cost  per  100  pounds  of  pork 
produced  was  $1.00  higher  for  the  30-litter  group  than 
for  the  339-litter  group.  There  was  no  significant  differ- 
ence in  feed  conversion  between  the  two  groups,  but 
the  small  producers  paid  about  $19  more  per  ton  of 
commercial  feeds.  Prices  received  (net  at  the  farm)  for 
hogs  sold  by  the  larger  producers  were  $1.18  higher 
than  those  received  by  the  smaller  producers. 

The  10-year  average  return  above  feed  cost  per  litter 
shown  in  Table  7  is  $167,  which  is  $67  above  the  1974 
returns.  On  the  basis  of  detailed  cost  records,  an  aver- 
age farmer  with  existing  facilities  would  have  required 
returns  above  feed  cost  of  $133  per  litter  to  pay  for  all 
nonfeed  costs  during  the  past  ten  years.  One  litter  in 
this  period  was  equivalent  to  16.5  hundredweight  with 
nonfeed  cost  of  $8.06  per  100  pounds  produced. 

A  substantial  profit  margin  is  required  to  compen- 
sate farms  for  the  risk  and  detailed  management  in- 
volved in  hog  production  compared  with   other  uses 


for  the  same  resources.  Large-scale  hog  production  in 
modern  confinement  facilities  requires  large  capital 
investments.  The  future  recovery  of  the  capital  is  un- 
certain and  the  salvage  value  of  confinement  hog  facil- 
ities is  low.  Also,  the  acquisition  of  the  managerial  skills 
necessary  for  producing  a  large  volume  of  hogs  in 
confinement  may  discourage  any  rapid  expansion  of  the 
large  hog-producing  units. 

The  data  in  Table  9  show  a  detailed  breakdown  of 
1973  and  1974  costs  and  returns  for  the  hog  enterprise 
on  a  selected  group  of  specialized  commercial  hog  farms. 
The  producers  in  this  group  represent  a  high  level  of 
management,  using  mostly  confinement  systems  of  hog 
production. 

These  enterprises  averaged  446  litters  per  farm 
weaning  7.2  pigs  per  litter  in  1973  and  349  litters  wean- 
ing 7.5  pigs  per  litter  in  1974.  In  1974,  feed  cost  aver- 
aged 25  percent  higher  per  100  pounds  produced,  non- 
feed  cost  14  percent  higher,  and  total  return  15  percent 
lower  than  in  1973.  It  is  estimated  that  it  would  take 
about  $185  return  above  feed  per  litter  or  $11.20  per 
hundredweight  (Table  7)  to  recover  all  nonfeed  costs 
from  new  facilities  erected  at  current  prices. 

Feeder-cattle  and  feeder-pig  enterprises 

Calendar-year  operations  for  feeder-cattle  and 
feeder-pig  enterprises  are  presented  in  Table  10.  These 
enterprise  summaries  involve  weights  and  values  on 
partly  finished  animals  purchased  in  prior  years  as 
well  as  on  animals  purchased  in  the  current  year. 

Pork  produced  per  farm  from  feeder-pig  enterprises 
was  81,373  pounds  in  1974  (Table  10).  In  units  of  175 
pounds  produced  per  head,  this  amounted  to  465  head 
fed  per  farm  in  1974,  compared  with  484  head  in  1973. 

Return  above  the  cost  of  feed  and  purchased  animals 
shown  in  Table  7  for  1965  through  1974  averaged  $9.43 
per  unit  of  175  pounds  of  gain.  This  compares  with  the 


Table  9.  —  Costs  and  Return  for  the  Sow  and  Litter 

Enterprise,  Selected  Commercial  Hog  Farms, 

1973  and  1974 

Per  100  lb.  of 
pork  produced 


1973 


1974 


Total  return 341 .  59 

Feed  costs 20 .  52 

Return  above  feed  costs #21 .07 

Nonfeed  costs 

Buildings #  1 .  29 

Machinery  and  equipment 2  .  23 

Labor 2.93 

Livestock  expense .81 

Insurance  and  taxes .34 

Interest  charge  on  all  capital 1 .89 

Overhead .17 

Total  nonfeed  costs #  9.  66 

Total  all  costs #30. 18 

Return  above  all  costs #11 .41 


#35 

28 

25 

.70 

#  9. 

58 

#  1 

49 

2 

65 

2 

.65 

1 

.25 

.38 

2 

.45 

.13 

#11 

00 

#36 

.70 

1-1 

.42 

Table  10.  —  Feeder-Cattle  and  Feeder- Pig 
Enterprises,  1974 


Feeder 
cattle 


Feeder 
pigs 


Number  of  farms 385                 140 

Average  per  farm 

Total  produced,  lb 103,840 

Total  return #  30,483 

Value  of  feed  fed #46,958 

Return  per  #100  feed  fed #           64 

Death  loss,  percent  of  lb.  produced.  .  .  2.7 

Average  weight  purchased,  lb 574 

Price  paid  per  100  lb #  36 .  79 

Average  weight  sold,  lb 1,042 

Price  received  per  100  lb #  41 .  40 

Feed  cost  per  100  lb.  produced #  45 .  22 

Feed  per  100  lb.  produced 

Grain,  lb 563                 335 

Protein  and  mineral  feeds,  lb 52                    71 

Total  concentrates,  lb 616                 406 

Hay,  lb 67 

All  silage,  lb 1,067 


81,373 
#22,537 
#20,792 
#   108 

2.3 
54 

#  51.63 
229 

#  35.11 

#  25.55 


estimated  return  of  $6.14  required  to  cover  all  of  the 
nonfeed  costs  for  the  past  10  years  and  the  $10.17  re- 
quired to  consider  future  expansion. 

Assuming  a  500-pound  unit  of  gain  equals  one  head 
of  feeder  cattle,  the  103,840  pounds  of  beef  produced 
per  farm  in  1974  (Table  10)  are  equal  to  208  head. 
This  is  an  increase  of  29  head  above  the  179  head  of 
cattle  fed  per  farm  in  1971.  Return  per  $100  feed  fed 
for  feeder-cattle  enterprises  was  $64  in  1974  compared 
with  $120  in  1973  and  $125  for  the  15-year  average 
(Table  6).  A  sharp  decline  in  feeder-cattle  inventory 
prices  contributed  to  the  lower  return  in  1974. 

The  price  paid  for  feeders  purchased  was  $15.16  per 
100  pounds  lower  in  1974  than  in  1973,  while  the  price 
received  for  cattle  sold  in  1974  was  $2.71  lower.  Aver- 
age weight  purchased  and  sold  remained  steady  at  574 
and  1,042  pounds  per  head.  The  feed  cost  was  $45.22 
per  100  pounds  produced  in  1974  compared  with  $33.88 
in  1973,  reflecting  a  50-percent  increase  in  the  price  of 
corn. 

Concentrates  used  per  100  pounds  of  beef  produced 
decreased  79  pounds  in  1974,  while  the  pounds  of  hay 
used  remained  about  steady  at  67  pounds.  The  amount 
of  silage  used  increased  118  pounds  in  1974,  resulting  in 
the  use  of  2.3  times  more  silage  in  1974  than  in  1960. 
The  end  result  of  this  shift  has  been  increased  produc- 
tion and  utilization  of  crops  from  a  fixed  land  resource. 
Mechanization  of  the  silage- feeding  operation  has  also 
reduced  labor  per  unit  of  production. 

These  data  do  not  show  the  wide  variation  in  profits 
that  exists  among  the  cattle- feeding  programs.  Tables 
6,  7,  and  10  reflect  the  composite  results  of  all  types  of 
feeder-cattle  enterprises  in  Illinois  as  to  quality  and  age 
of  cattle  fed.  The  data  reported  are  heavily  weighted 
with  good-to-choice  calves  and  yearlings  as  the  pre- 
dominant cattle-feeding  systems.  Many  farmers  are  now 
feeding  more  than  one  drove  of  cattle  each  year  to 
provide  better  utilization  of  fixed  investments  in  mech- 
anized feedlots. 

Return  above  cost  of  feed  and  purchased  animals 
shown  in  Table  7  averaged  $27  for  each  head  of  feeder- 
cattle  gaining  500  pounds  for  the  10  years  from  1965 
through  1974.  During  this  period,  these  returns  have 
ranged  from  —$79  in  1974  to  $64  in  1972.  In  5  of  the 
past  10  years,  return  above  feed  cost  has  been  equal  to 
or  above  the  estimated  $39  per  feeder  required  to  pay 
for  all  nonfeed  costs  for  the  average  cattle  feeder. 

The  direct  cash  costs,  exclusive  of  feed  and  interest 
costs,  associated  with  cattle  feeding  average  about  $9  per 
feeder.  Return  above  feed  cost  has  exceeded  these 
direct  cash  costs  per  head  in  all  of  the  past  10  years 
except  in  1974  when  the  return  was  a  negative  $79. 

A  large  but  declining  number  of  cattle  feeders  in 
Illinois  are  apparently  willing  to  feed  cattle  if  their 
return  is  sufficient  to  cover  feed  and  cash  costs  but  is 
short  of  paying  average  market  rates  for  some  of  the 
fixed  and  farm  overhead  costs. 

Farmers'  values,  goals,  and  attitudes  have  been  im- 


portant in  maintaining  production  on  the  one  hand, 
while  the  dictates  of  the  market,  technological  change, 
and  shifts  in  basic  supply  and  demand  factors  are 
causing  the  need  for  change  on  the  other  hand.  The 
returns  reflected  in  this  average  of  all  feeder-cattle 
enterprises  would  suggest  that  for  cattle  feeding  to  be 
profitable,  farmers  must  produce  the  kind  of  beef  the 
consumer  wants  at  the  lowest  possible  cost.  Farmers 
considering  expansion  of  this  enterprise  on  farms  where 
there  are  no  nonmarketable  feeds,  unemployed  labor,  or 
fixed  capital  investments  should  budget  carefully  before 
they  make  new  investments. 

Dairy  enterprises 

The  minimum  size  of  herd  included  in  this  analysis 
was  10  milk  cows.  The  average  size  of  dairy  herd  on 
record-keeping  farms  has  increased  at  the  rate  of  about 
two  cows  per  year  since  1970. 

Return  per  $100  of  feed  fed  to  dairy  enterprises  in 
1974  was  $138  and  averaged  $185  for  the  1970-1974 
period    (Table   6).    Milk    prices    increased    $1.33    per 

Table  11.— -Dairy  Cattle  Enterprises,  1974 


Pasture  days  per  animal  unit 

All  farms                0                  12° 

or  more 

Number  of  farms.  .  .  . 

293                 136                  36 

Average  per  farm 

Number  of  milk  cows 50 . 6 

Percent  of  milk  cows  dry.  .  14.8 

Animal  units  in  herd 95 

Beef  produced,  lb 27 ,861 

Total  return 351,746 

Value  of  feed  fed 337,440 

Return  per  3100  feed  fed  .  .  3       138 
Return  above  feed  per  milk 

cow 3       282 

Total  milk  produced,  lb..  .  599,600 

Milk  per  milk  cow,  lb 11,849 

Butterfat  per  milk  cow,  lb.  450 

Beef  per  cow  in  herd,  lb. .. .  550 

Death  loss,  percent  of  lb. 

produced 10.1 

Feed  cost  per  unita 3  42 .  63 

Price  received  for: 

100  1b.  milk 3     7.82 

100  1b.  beef 3  30.35 

Feed  per  unit  of  milk  and 
beef: 

Grain,  lb 336 

Protein  and  minerals,  lb.  81 

Total  concentrates,  lb.  417 
Hay  and  dry  roughage, 

lb 271 

Hay  silage  and  soilage, 

lb 391 

Corn  and  other  silage,  lb.  904 

Pasture  (pasture  days) .  .  3 
Pasture  days  per  animal 

unit 32 

»  1,000  lb.  of  milk  or  100  lb.  of  beef. 


56. 

14. 
108 

1 

7 

39.5 
14.9 
69 

30,407 
356,805 
342,493 
3       133 

20,724 
339,351 
326,472 
3       148 

3       255 

3       326 

662,500 

11,809 

436 

449,800 

11,387 

433 

542 

524  . 

11. 

3  43. 

2 
96 

11.7 
3  40.28 

3     7. 
3  29. 

82 
84 

3     7.88 
3  31.46 

335 

86 

422 

325 

73 

399 

248 

353 

444 
1,005 

152 

648 

15 

151 
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hundredweight  of  milk  sold,  beef  prices  decreased  $7.09 
per  100  pounds  of  beef,  and  feed  costs  increased  $10.46 
per  production  unit  (1,000  pounds  of  milk  or  100 
pounds  of  beef)  in  1974  as  compared  with  1973. 

Dairy  farmers  have  reduced  the  amount  of  pasture 
and  increased  the  amounts  of  grain  and  silage  fed. 
Pasture  days  per  unit  (1,000  pounds  of  milk  or  100 
pounds  of  beef)  remained  at  15  days  prior  to  1959, 
but  since  1960  have  declined  to  3  days  in  1973  and  1974. 

The  dairy  herds  in  Table  11  were  subdivided  into 
two  groups:  herds  with  no  pasture  days  per  animal 
unit  and  herds  with  120  days  or  more.  Each  year  a  few 
more  farmers  have  been  adopting  the  practice  of  feed- 
ing cows  in  drylot.  Dairy  herds  with  no  direct  grazing 
averaged  56.1  cows  per  farm  compared  with  39.5  cows 
per  farm  where  a  full  pasture  program  was  used. 

The  main  difference  among  these  two  groups  of 
dairy  herds  is  the  amount  of  land  required  per  cow  to 
produce  roughage.  When  pasture  and  hay  yields  are 
figured  at  150  pasture  days  and  3  tons  per  acre  re- 
spectively, farms  with  drylot  feeding  required  only  1.1 
acres  per  cow  to  produce  grass-legume  forages,  while 
farms  with  over  120  pasture  days  per  animal  unit  used 
2.8  acres.  Additional  roughage  was  obtained  through 
the  corn  silage  on  the  nongrazing  farms. 

Part  of  the  additional  cost  of  harvesting  roughage 
to  be  fed  in  drylot  is  included  in  the  price  charged  for 
rfeed.  During  the  5-year  period  1969-1973,  the  herds  in 
drylot  averaged  $29  more  return  above  the  cost  of  feed 
per  milk  cow  than  the  herds  with  over  120  pasture  days 
per  animal  unit.  In  1974  the  higher  prices  for  corn, 
protein  feeds,  and  roughages  were  the  major  factor 
causing  the  return  above  cost  of  feed  per  cow  in  the 
drylot  herds  to  be  $71  below  that  for  the  herds  using  the 
full  pasture  program.  Farmers  using  the  drylot  system 
must  relate  the  higher  cost  of  labor  and  machinery  to 
the  increased  returns  that  may  result  from  the  follow- 
ing factors:  shifting  land  from  pasture  to  grain  crops; 
an  increase  in  size  of  dairy  herd  with  fixed  acres  of  hay 
and  pasture;  or  higher  production  per  cow. 

Return  above  the  cost  of  feed  for  all  dairy  herds 
was  $282  per  cow  in  1974  (Table  11).  This  compares 
with  the  10-year  average  of  $346  (Table  7).  The  10- 
year  average  return  above  feed  cost  required  to  pay 
market  prices  for  all  nonfeed  costs  is  estimated  to  be 
about  $437  per  cow.  The  estimated  return  above  feed 
cost  required  currently  to  attract  new  investments  for 
dairy  herds  is  about  $615  per  cow. 

Beef-cow  herds 

The  minimum  size  of  a  beef-cow  herd  included  in 
Table  12  was  10  or  more  cows.  Farms  with  combina- 
tions of  cow  herds  and  purchased  feeder  cattle  were 
not  included.  In  addition  to  all  farms,  Table  12  shows 
an  analysis  of  cow  herds  where  calves  were  sold  at 
weaning  time,  comparing  them  with  those  where  calves 


Table  12.  —  Beef-Cow  Enterprises,  1974 


All  farms 


Calves 
sold 


Calves 
fed  out 


268 


207 


40 

40 

57 

98 

20,652 

28,884 

$   1,944 

#  5,438 

$   6,046 

#10,935 

*    32 

#    49 

516 

722 

1,486 

1,490 

7. 

2      5.1 

;  #29. 

27   #  37.85 

.   #  35. 

24   #  38.90 

105 

319 

38 

44 

144 

364 

513 

519 

58 

27 

271 

297 

52 

34 

Number  of  farms 525 

Average  per  farm 

Number  of  cows  in  herd.  ...  40 

Animal  units  in  herd 73 

Total  produced,  lb 23,801 

Total  return #  3,367 

Value  of  feed  fed #  8,066 

Return  per  #100  feed  fed....  #         41 

Beef  per  cow  in  herd,  lb 595 

Death  loss,  lb 1,481 

Percent  of  lb.  produced. .. .  6.2 

Feed  cost  per  unita #33.8 

Price  received  per  100  lb #  37 .  26 

Feed  per  unit  of  milk  and  beefa 

Grain,  lb 217 

Protein  and  mineral  feeds, 

lb 41 

Total  concentrates,  lb. .  .  259 

Hay  and  dry  roughage,  lb.  520 

Hay  silage,  lb 42 

Corn  and  other  silage,  lb. .  .  294 

Pasture  (pasture  days) ....  42 

a  1,000  lb.  of  milk  or  100  lb.  of  beef. 


were  finished  to  slaughter  weights.  For  the  period  1956 
to  1969,  the  average  size  of  cow  herd  on  all  farms 
ranged  from  25  to  30  cows.  Since  1969  the  average 
herd  has  grown  at  the  rate  of  about  two  cows  per  year 
to  an  average  of  40  cows  per  herd  in  1974.  Most  Illinois 
farmers  who  maintain  a  beef-cow  herd  do  so  as  a 
supplemental  enterprise  to  market  nonsalable  feeds  and 
labor. 

Return  per  $100  feed  fed  to  beef-cow  herds  in  1974 
averaged  $41,  compared  with  $184  in  1973.  Return  for 
the  5-year  period  1970-1974  averaged  $153,  which  was 
$12  above  the  15-year  (1960-1974)  average  (Table  6). 
Beef  prices  in  1974  averaged  $37.26  compared  with 
$43.07  in  1973,  while  feed  costs  increased  from  $26.90 
to  $33.88.  A  sharp  decline  in  beef-cow  inventory  prices 
also  contributed  to  the  low  returns  in  1974. 

The  added  return  for  feeding-out  calves  over  selling 
calves  at  weaning  has  averaged  $4  per  cow  for  the 
period  1970  to  1974.  The  additional  return  is  for  the 
added  costs  of  labor,  buildings,  and  capital  required  to 
feed  out  calves.  The  1974  return  reduced  this  5-year 
average  added  return  for  the  fed-out  program  consider- 
ably. 

Poultry  enterprises 

The  minimum  size  of  flock  included  in  Table  13  is 
200  hens.  Table  13  shows  an  analysis  of  poultry  flocks 
ranging  in  size  from  200  to  999  hens  and  of  flocks  with 
over  2,000  hens.  The  smaller  farm  flocks  averaged  425 
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hens  and  the  larger  commercial  flocks  10,284  hens. 
Poultry  in  Illinois  is  rapidly  being  concentrated  in  fewer 
but  larger  and  industrialized  operations. 

Farms  with  over  2,000  hens  used  5.1  pounds  of  feed 
concentrates  per  dozen  eggs  produced  or  per  1.5  pounds 
of  weight  produced.  For  1974  the  feed  cost  per  dozen 
eggs  was  32  cents.  Egg  prices  decreased  from  51  cents 
in  1973  to  49  cents  in  1974. 

Flocks  with  over  2,000  hens  had  return  above  feed 
costs  per  hen  of  $1.51  in  1974  compared  with  the  10- 
year  average  of  $2.00  (Table  7) . 


Sheep  enterprises 

Sheep  production  is  a  minor  enterprise  on  Illinois 
record-keeping  farms.  The  minimum  size  of  enterprise 
in  Table  14  is  three  animal  units.  One  animal  unit  of 
sheep  is  defined  as  750  pounds  of  liveweight.  Return 
per  $100  feed  fed  in  1974  was  $94  for  native  flocks. 
Pounds  of  wool  and  mutton  produced  per  farm  have 
remained  fairly  constant  for  the  past  10  years.  Most 
Illinois  farmers  who  keep  sheep  do  so  as  a  supplemen- 
tal enterprise  to  market  nonsalable  feeds  and  labor. 


Table  13.  —  Poultry  Enterprises,  1974 


Table  14.  —  Sheep  Enterprises,  1974 


Number  of  hens  per  farm 


200-999 


2,000 
and  over 


Number  of  farms 18 

Average  per  farm 

Poultry  produced,  lb 816 

Total  return  from  poultry $3,363 

Total  value  of  feed  fed $3,087 

Return  above  feed  cost  per  hen $       .65 

Return  per  $100  feed  fed $     108 

Average  number  of  hens 425 

Eggs  produced  per  hen 188 

Percent  production 51.6 

Feed  units" 7,218 

Feed  cost  per  unit" $       A3 

Concentrates  per  feed  unit,  lb.a 6.6 

Cost  per  100  lb.  of  concentrates $     6.47 

Price  per  dozen  eggs  sold $       .52 

n  One  dozen  eggs  or  1.5  lb.  of  weight  produced. 
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2,461 

$76,455 

$60,875 

$  1. 

51 

$   125 

10,284 

217 

59 

7 

188,374 

$ 

32 

5 

1 

$  6 

29 

$ 

49 

Native 
flocks 


Number  of  farms 104 

Average  per  farm 

Wool  and  mutton  produced,  lb 3 ,329 

Total  return $1,114 

Value  of  feed  fed $1,177 

Return  per  $100  feed  fed $       94 

Percent  lamb  crop 112 

Death  loss,  lb 686 

Death  loss,  percent  of  lb.  produced 20.6 

Feed  cost  per  100  lb.  produced $       35.36 

Price  received  per  100  lb $       33 .  79 

Feed  per  100  lb.  produced 

Concentrates,  lb 323 

Hay,  lb 540 

Silage,  lb 300 

Pasture  (pasture  days) 36 


DEFINITION  OF  TERMS  AND  ACCOUNTING  METHODS 


Soil-productivity  rating 

This  is  an  average  index  representing  the  inherent 
productivity  of  all  tillable  land  on  the  farm.  Individual 
soil  types  on  each  farm  are  assigned  an  index  ranging 
downward  from  100.  All  ratings  were  revised  in  1971 
to  reflect  a  basic  level  of  management  as  outlined  in 
Illinois  Extension  Circular  1016,  Productivity  of  Illinois 
Soils,  and  new  land  values  were  assigned.  The  change 
in  land  values  represents  an  accounting  adjustment  to 
bring  land  values  to  current  market  levels. 

Type  of  farm 

Sampling  technique.  Data  from  all  records  certi- 
fied for  analysis  by  fieldmen  were  aggregated  by  size 
(acres),  type  of  organization,  value  of  feed  fed,  and 
soil-productivity  rating.  Electronic  data  processing  was 
used  to  summarize  the  data. 

Grain  farms.  Farms  where  the  value  of  feed  fed 
was  less  than  one-half  of  the  feed  and  grain  returns 
and  where  value  of  feed  fed  to  dairy  or  poultry  was 


not  more  than  one-sixth  of  the  feed  and  grain  returns. 
Since  1973  the  sample  of  northern  Illinois  grain  farms 
with  SPR  86-100  in  Table  16  has  essentially  excluded 
farms  with  livestock. 

Hog  or  beef  farms.  Farms  where  the  value  of 
feed  fed  was  more  than  one-half  of  the  feed  and  grain 
returns  and  either  hog  or  beef-cattle  enterprises  re- 
ceived more  than  one-half  of  the  value  of  feed  fed. 

Dairy  or  poultry  farms.  Farms  where  the  value 
of  feed  fed  was  more  than  one-half  of  feed  and  grain 
returns  and  either  dairy  or  poultry  enterprises  received 
more  than  one-third  of  the  value  of  feed  fed. 

Cost  items 

Value  of  feed  fed.  Includes  on-the-farm  grains 
with  the  following  average  prices  per  bushel:  corn, 
$3.00;  oats,  $1.48;  barley,  $2.40;  wheat,  $4.42.  Com- 
mercial feeds  were  priced  at  actual  cost,  hay  and  silage 
at  farm  values,  and  pasture  at  18  cents  per  animal  unit 
pasture  day.  A  pasture  day  represents  an  intake  of  ap- 
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Table  15.  —  Average  Prices  Received  and  Paid 
by  Farm-Record  Keepers 

1974  1973 

Northern  Southern     Northern  Southern 
Illinois       Illinois         Illinois      Illinois 

Grain  prices 

Corn  sold #2.74  32.88  #1.55  #174 

Soybeans  sold 6.10  6.36  4.41  5.01 

Wheatsold 4.21  4.19  (a)  3.13 

Corn  purchased 3 .  03  3  .  00  1 .  72  1 .  59 

Oats  purchased 1.61  1.64  .99  1.17 

Livestock  prices 

Hogs,  all  weights #34.91  #39.81 

Fed  cattle,  all  weights.  41.40  44.11 
Feeder  cattle,  all 

weights,  prices  paid. .  36.79  51.95 

Dairy  cattle,  all  weights  30.35  37.44 

Sheep,  all  weights 33.79  33.10 

Milk 7.82  6.49 

Eggs .49  .51 

a  Not  available. 


proximately  20  to  25  pounds  of  dry  matter.  It  has  been 
denned  as  16  pounds  of  total  digestible  nutrients 
(TDN)  from  pasture. 

Cash  operating  expenses.  Includes  annual  cash 
outlays  for  nondepreciable  items  of  fertilizer,  ma- 
chinery repairs,  machine  hire,  gas  and  oil,  farm  share 
bf  electricity,  telephone,  and  auto,  hired  labor,  seed  and 
crop  expenses,  taxes,  building  repairs,  livestock  expense, 
insurance,  and  miscellaneous  expenses.  It  does  not  in- 
clude purchased  feed  and  livestock  since  these  have  been 
deducted  from  gross  receipts  in  computing  the  value  of 
farm  production.  Interest  paid  is  not  included  since  an 
interest  charge  is  made  on  the  total  farm  investment. 

Machinery  and  equipment.  Includes  depreciation, 
repairs,  machine  hire,  gas  and  oil,  and  farm  share  of 
electricity,  telephone,  and  auto. 

Labor.  Includes  hired  labor  plus  family  and  op- 
erator's labor  charged  in  1974  at  $625  a  month. 


Interest  charge  on  capital.  Interest  charged  at  8 
percent  on  the  January  1  inventory  of  remaining  cap- 
ital investment  in  grain,  livestock,  machinery  and  auto, 
buildings,  and  soil  fertility,  plus  5-percent  interest  on 
bare  land  priced  at  current  land  values. 

Total  nonfeed  costs.  Includes  cash  operating  ex- 
penses, depreciation,  and  charges  for  unpaid  labor  and 
interest.  Purchased  feeds  and  livestock  are  omitted. 

Value  of  land  (current  basis).  A  basic  value  on 
bare  land  is  established  for  each  farm  according  to  the 
soil-productivity  rating.  This  basic  value  is  adjusted 
each  year  according  to  the  index  of  land  prices  in 
Illinois  as  reported  by  the  USDA. 

Return  items 

Feed  and  grain  return.  The  sum  of  grain  and 
feed  sales,  value  of  all  feed  fed  (except  milk),  and 
change  in  value  of  feed  and  grain  inventories  less  the 
value  of  feed  purchased. 

Value  of  farm  production.  Total  cash  sales  of 
products  and  services,  less  purchased  feed  and  livestock, 
plus  change  in  inventory  values  of  grain  and  livestock, 
plus  value  of  farm  products  consumed. 

Farm  and  family  earnings.  Value  of  farm  pro- 
duction less  cash  operating  expenses  and  depreciation. 
This  figure  includes  the  return  to  the  farm  and  family 
for  unpaid  labor,  interest  on  invested  capital,  and  re- 
turns to  management. 

Labor  and  management  earnings.  Farm  and  fam- 
ily earnings  less  the  value  of  family  labor  and  interest 
charge  on  capital  invested.  This  is  the  residual  return 
to  operator's  labor  and  management  efforts. 

Capital  and  management  earnings.  Farm  and 
family  earnings  less  a  charge  for  all  unpaid  labor. 

Management  return.  The  residual  surplus  left 
after  a  charge  for  unpaid  labor  and  an  interest  charge 
on  capital  are  deducted  from  farm  and  family  earnings. 


Costs,  returns,  financial  summaries,  investments,  land  use,  and  crop  yields 

for  different  sizes  and  types  of  farms  in  northern  and  southern  Illinois 

are  reported  in  Tables  16  to  20a  on  pages  14  through  23. 


13 


"1- 


<L> 

XI 

-4-1 

u 
O 

c 

*H-» 

co 


o 

-a 

c 

CO 

t> 

N 
ca 

S 

'co 

o 

"H-l 

o 


3 

is 

'G 
c 
co 

c 


T3 

C 

CO 


cu 


co 
O 

U 

<u 
W) 
ca 

(h 
> 

< 


NO 


JO 
CO 
H 


ITN 

j- 

UN 

oo 

+  c 

>          CO  VO    t—  t—  CM              -3VOVOCMCMCOinUNO 

CNJ  00 

VO  -*  CO   O 

O  CO 

H  t— 

H  UN 

VO       CO  UNVO   UN 

ON 

VO   ON  -3  OO 

t— 

o  oo  oo 

o  u 

N          CM  -3"    t— 

t—  UNVOVO   ONCM   HJ-   OO 

VO   CM 

VO   CO 

H   H 

VO   ON 

oo 

VO  _* 

O      VO   O   H   ON 

t— 

CM   UN  OO 

CM 

VO    CM   UN 

o 

H  O 

t—  VO    H4-JV)  WH    OO 

OO   CM 

H   CM  VO   UN 

O   H 

o 

UN  t— 

CO      CM   UNCO  -* 

o 

CM   CM   UN 

O 

CO  UN  H 

oo 

H  H 

rH4   (Ob-HO\          0OON 

O 

O     1 

CM  CM 

UN-* 

CM 

-*  J- 

ON             CM   CM   ON 

l/N 

-3-   OOVO 

-3 

H    CO 

00        OO  H  H  H             vo 

ON 

ON 

ON  O 

CO 

_* 

-=t                       ON  CO 

CO 

H   UN  H 

CO 

H   t— 

■ee- 

H 

CM 

CM   H 

H 

CM 

CM 

H 

H 

H 

H   H 

.o 

-69- 

-69- 

-69- 

un 

CM 

CO 

oo 

-=r 

t— 

VO 

o\ 

CO  .3-  t—CO  CM             UN  t—  Ht-^t—  OrlOVO 

J-    ON 

00  -3- 

O  -* 

CO   CO 

H  H 

CM  VO 

ON      O  VO   O   O 

l/N 

00  CO  -3-   CM 

t— 

OO  ON  H 

un 

ON 

O   UN  C— 

IAIAJ    O   CO  t-t-J-   O 

CO  -3- 

t— OO 

CM  VO 

t—  Ov 

-d- 

UN  CM 

t—    t—  h  uN^r 

t— 

O  VO    t— -3 

CO 

UN  ON  OO 

t—  a 

N           t— VO 

OOHOHHCM         Ht-- 

ON  CM 

J" 

t—  t— 

CO  CO 

vo 

UN  H 

VO              t— ^3-   CM 

J- 

CM   O   CM 

UN 

H   UN  H 

O 

1    a 

1 

»    1 

it                   n      r.      f 

• 

B 

o 

C—  CO  CM   CM    C—  rH          CMCM 

t— 

-3- 

H   H 

t—  ON 

t— 

O   CM 

cm          h  un  t— Ur 

CO   ON  OO 

O 

t—  CM 

M 

UN 

H         CM   H          H               -=T 

H 

VO 

VO-3- 

o 

-3- 

J-                     UN  CM 

OO 

UN  CM   H 

o 

UN  Ov 

EH 

VO 

■W- 

H 

H 

H 

H 

H 

H 

-69- 

H 

3 

-69- 

-* 

-69- 

-3- 

1-3 

-3- 

t— 

O 

ON 

VO    UN  CO 

H  H 

VO  CO 

C3N  J- 

O  -3- 

ON  CO 

H^l- 

UN  C— 

CM       t—  UN  OO  H 

t/N 

VO   t—  CO  ON 

-3" 

t— VO   o 

ca 

-3- 

t—  oo  t— 

onoocvi  t— co  iniAh-j 

CO  CM 

O  VO 

H   ONlJ-   H 

ON 

NO   t— 

-3       UN  CM   OO  t— 

co 

UN.3-   O   H 

OJ 

ON  1A3 

V£>  O 

J           UN  UN 

VOOHC—  ONrH         OOUN 

CM    H 

VO 

-*  C— 

C—  UN 

-3- 

ON  UN 

UN      H   CO  H   CO 

ON 

UN  CM   CM 

o 

UN  O   H 

w 

I  t- 

»    1 

♦» 

en 

o 

COCOONONUNO          r-i^£> 

O 

H 

H  H 

-*-* 

H 

ON 

O                    -3"    H 

UN 

-3-   UN  ON 

ON 

H    H 

H 

o 

H          fH                 H                 00 

O 

-^- 

-*  -3- 

H 

H 

CM                    J"   CM 

VO 

UN  CM 

CO 

UNCO 

^ 

UN 

-69- 

H 

H 

H 

H 

H 

H 

•69- 

•69- 

o 

-=1- 

■69- 

t— 

-3- 

rn 

ON 

4-CO   [-MO             VOVOOCMHl/NVOVOCM 

CM  -3" 

ONJ- 

t—  CO 

00  H 

H  CO 

VO   UN 

H       C— VO  CO  -3- 

U-N 

UNOO  O   CM 

U"t 

O   CM  -3- 

ON 

CM   ON  C— 

(O  t-  0O  ^t    t—  UN  CO   t—CO 

O   t— 

CO   CO 

O  (O 

VO  VO 

J- 

^t   it\ 

O       VO    UN  ON  OO 

LTN 

-3   CM   t—  H 

UN 

UN-3    OO 

s 

-3  VC 

>         -3-   OO 

(OONCO  roj-  o\        COON 

-3- 

O 

H  CM 

-*  o 

t— 

CO  t-VO             CM  -*  ON 

c— 

00   ONVO 

-3 

H   O    r-\ 

M 

1    o 

\ 

3 

o 

O   H  JCO  J-VO          HVO 

l/N 

OO 

H  H 

UN  O 

CM 

H 

CM                       <M    UN 

CO 

OO  OO  VO 

-3 

t—  t— 

-3- 

rH          rH                                      CM 

t— 

o 

O   OO 

ON 

ON 

ON                    OO  H 

-3 

-3   H 

NO 

OO  UN 

o 

oo 

-69- 

H 
■69- 

H 

■ea- 

■69- 

UN 

UN 

CM 

OO 

ON 

CO   H  VO 

CIO              COt-H  CAO  1ACOVOCO 

OO    ON 

H  o\  o  on!h-* 

H   CO 

rn  H 

-3-       t-,3-   t—  O 

CO 

VO    H   t—  ON 

OJ 

OO  CM  CM 

CO 

a  on  t— 

CMVOrHCOVOOOJ-VOO 

UN  t— 

^1-   t—  UN  CO 

UN  ON 

CO 

OO   ON 

t—      H   UN  CM  -3 

ro 

CO  CM    C—  H 

LTN 

UN  O    H 

CO  .3 

OO  CM 

UNCM-crCMCMCM         _*C~- 

H 

ON 

UN  t— 

H   ON 

t- 

O   CO 

-3-       CM   CM  -3-  CO 

t— 

C—  UN  UN 

CO 

t—  t—  H 

1    c 

) 

•>     I 

o 

t—  CM   CM  0O    CO  UN          HON 

O 

CO 

UN.3- 

00 

t— H 

CO                   VO  VO 

CO 

-3-  OO  CO 

H 

H  -3- 

vo 

H                                      H 

VO 

C— 

t—  H 

VO 

NO 

VO                   CM   H 

-3" 

CM 

j* 

CM    CO 

CM 

-69- 

H» 

•69- 

•69- 

OO 

-3" 

UN 

H 

+    t- 

O    t—  CM  VO   H             -3t—  OOONOOCO-3CM 

-=f  oo 

UN  CM 

OOCO 

CO  O 

H  OO 

CM   CM 

-3       O  CO  t—  UN 

O 

.3-  VO    UN  CO 

00 

CM   CM  -3 

O   C 

1           OJ-    CA 

VOUNUNOOVOt—  OOUN 

o  j- 

<M   O 

ON  H 

CO  oo 

UN 

00  co 

VO     J-  t-VO  O 

CJN 

t-CM   (OJ- 

t— 

ON  00  00 

UN 

CM    H 

COVOJ-   ON-S-J-   H   UNCM 

CM    CO 

O    CO 

C—  CO 

CO  VO 

ON 

H  t— 

ON      CM   COVO    t— 

at 

Ov  CM    CO 

LTN 

t—CO    H 

ON 

n 

n 

H   H 

J   IAHO\COJ-          OOC— 

o 

VO     1 

J-   OO 

CO  CO 

VO 

CO 

00               H   t—  UN 

j- 

OO  t—  O 

H 

O   O 

CO        -3-  H  H  CM              00 

CO 

UN 

VO  oo 

CO 

ON 

ON                      O  -3- 

UN 

.3-  VO   CM 

ro 

-3    CM 

•69- 

CM 

CO 

oo  H 

H 

CM 

CM                   H 

H 

H 

CM 

H   CM 

■» 

t- 
IA 

■69- 

•69- 

-3- 
Ov 

,o 

ON 

O   ON-3- 

OO             t— VOONUNOOVOOUNt— 

-*  H 

IAIAONN 

UN  CM 

H  O 

CM  O 

CM      CM  O  UN  CM 

o 

H   CO  O   CO 

t- 

H   ON  ON 

o 

-3 

VO   H   ON  H 

CMUNJ-OOOOVOCMC— 

ON  NO 

t-  H 

CM    H 

O  H 

VO 

OOOO 

H       UN  ON  ONCO 

CM 

ONCO   CM    CO 

(M 

CM  CO    t— 

o 

ONN£ 

CO  OO 

rH  VO  _*    CO  ON  VO          t—  CO 

CM   CM 

CM 

H   CO 

t— -sl- 

UN 

ONCO 

CO       H   CM   CO  OO 

CM 

iridJ- 

CM 

t—  t—  H 

H 

1    J 

"    1 

ft 

»t 

ft     ft 

1 

O 

CNJ0OCO-*ONVO          CMCO 

H 

OO 

CM   CM 

CM  H 

H 

ON 

O            CM  CO  O 

vo 

^J-   UN  CO 

CO 

00.3- 

VO 

o 

CM          CM   H          H                NO 

VO 

-* 

UN  ON 

CO 

O 

H                  t—  OO 

o 

0-3-   H 

VO 

ON  UN 

CO 

CO 

■69- 

H 

CM 

CM 

H 

CM 

CM 

H 

H 

H 

H 

•69- 

•69- 

•69- 

CO 

H 

H 
EH 

NO 

CO 

3 

ON 

OO   O  -3 

C—  UN 

UN  CM 

UN  UN  H   UN 

VO  H 
co  CO 

H   UN 

O  CO 

ON     H  CM  H  t— 
O       CO  CO-*  -3- 

O 

00   CM  VO  VO 

OJ 

OO  ON  CO 

ON 

CM    O    ON 

CMOOVOUNrHOUNCMO 
HCMCMCOOOOO         -3-t— 

UN  O 

CO   UN  O   UN 

CO 

ON  H 

LTN 

UNCO  VO    t— 

CO 

CO    CO  ON 

t—  LT 

\          t—  C— 

OO  CO 

CO   H 

H   ON 

C—  -* 

t- 

t—  O 

OO       CO  CO   ON  ON 

O 

t—  O  VO 

LTN 

VO  H  H 

Ml 

1     t- 

»     a 

K                        ft        ft        ft 

•t 

f>     ft     ft 

H 

o 

O   00J    W   0\W          CMCO 

00 

H     1 

CM   H 

UN  t— 

-3- 

I-  H 

CO             VO    H   ON 

ON 

ON  UN-3- 

ON 

-3    H 

O 

ITN 

CM          CM  H          H                UN 

CO 

CM 

CM  CO 

co 

OO 

cc 

VO   CM 

ON 

00  -3-    H 

-3 

ON-3- 

CO 

NO 

■69- 

H 

CM 

CM 

H 

H 

H 

■69- 

H 

H 

W 

■69- 

•69- 

EH 

c— 

CO 

M 
5 

UN 

NO 

ON 

(-IAJJH              ONOt—  COt— VO-3HCO 

H   UN 

UNVO 

OO  O 

J-    CO 

H  CO 

UN  t— 

0. 

t—  ON  00    CO 

CO 

J-   H  -3-   UN 

-3 

COVO   OO 

£A 

-3- 

VO  -3    ON 

OCOVOOHONOOHt— 

J-  VO 

O    CO 

CM  _* 

O  VO 

CO 

O    H 

C\ 

UN  ONCO  VO 

o 

H   H    CM  -3- 

o\ 

CO   OOCO 

S 

VO  .3 

ITN  UN 

VOVOUN-3-OOH          ONH 

-*  H 

CM 

CO  t- 

CO  00 

CO 

ON  CM 

H 

VO 

UN  CM   O 

c— 

r-t    O    H 

1   VC 

K«N«t«trt«t             ti      w 

ft     «t 

ft      ft 

^ 

O    i- 

-3-CMONONOO          HCM 

CO 

C— 

H   H 

O   H 

CO 

VO   H 

CO                    VO   CM 

o 

t— -3    O 

H 

ON-3- 

Ph 

O 

H         H  H         H              ^t 

o 

VO 

t—  VO 

CM 

CO 

CO                   ,3   CM 

t— 

NO   CO  H 

H 

VO    O 

UN 

■69- 

H 

H 

H 

H 

H 

H 

■69- 

H 

H 

i 

■69- 

•69- 

CM 

00 

UN 

o 

ON 

CO  00-* 

CM  H            00  H  UN  ONCO  OOOVO  H 

H   UN 

CO  H 

t—  CM 

CM  H 

H  t— 

UNVO 

H       t—  t—  UN  ON 

co 

CM   UNCO  VO 

H 

CM   CM   t— 

ON 

CM    O   ON 

UNCM    OJ-   ONUNUNVOVO 

VO   O 

-*  H 

CM  H 

t—  H 

t— 

00    C— 

VO       O   t— ^3-  VO 

ON 

VO   CO  CM    CO 

NO 

C—  t—  t— 

-3-   C 

)         -4-  -# 

HCMCOCOOvH         ir\t- 

O  H 

On 

O   CM 

H  H 

CO 

VO   UN 

CM       H   UNVO  VO 

ON 

CM    H   O 

-3 

COCO   H 

1     r- 

AftAAAA                  tvr 

A 

•    1 

A        # 

n                         ft      r< 

o  c\ 

H  CM  UNCO -3-  t—        <-i  H 
H         H                                 CO 

co 

CO 

H  H 

VO  CO 

UN 

-3- 

UN                   _3-   UN 

O 

-3-   CM  VO 

CM 

o_=r 

.3- 

CO 

CM 

CM  -3- 

O 

O 

O                     CO  H 

LTN 

UN  CM 

CO 

UN  t— 

oo 

-69- 

H 

H 

H 

H 

H 

•69- 

■69- 

H 
UN 

-69- 

CM 

-3" 

ON 

HCOJ- 

CM  O            CM  00  CO  CO  UN  CM  t—  OCM 

VO  00 

VO  t- 

H  00  H  UN 

H  CO 

O  00 

00       O  VO  CO   ON 

CM 

UN  O  VO    t— 

CO 

ONCO   CO 

ro 

O  OO   ON 

VOCMCMt— -3-VO-3-COUN 

CM    UN 

^t 

COVO 

UN  CM 

CM 

00  VO 

J-       UN  CO  t—  O 

t- 

t—  J-   ON  H 

CNJ 

C3N  t-  t— 

oocc 

00  CM 

CM    UN  t—  t-VO   CM           H    r-{ 

UN 

UN 

ON  H 

VO   H 

ON 

UN  CM 

OO                     ON  CO 

co 

-3-  H  ON 

NO 

CO  CM    H 

l  u- 

\ 

rttAAnn             tt« 

•i 

* 

• 

ft       A 

h                         ft      ft 

f. 

ft     ft 

o 

C—  H   O   t—  CO  UN          HCM 

ON 

C— 

H 

o\  o 

UN 

UN 

UN                    CO  H 

UN 

O  -3-  -3- 

ON 

t—  CM 

NO 

H                                 CM 

UN 

00 

00   OO 

CO 

t- 

t—                    CM   H 

oo 

-3-   H 

LTN 

CO  UN 

CM 

■69- 

HV9- 

-69- 

■69- 

.—, 

•      •      • 



.    rtf 

•     •     •     • 

,     , 





.      •      • 

co 

•    4) 

cu 

•  id 

•      • 

•      •      •      • 

• 

•    CU 

•      • 

o     •     • 

:  §  : 

•      ■ 

•     CO     CU 

fH 

:  § 

•       • 

•       •       •       • 

• 

,       •    <H 

•   a 

o     .     • 

•   ca 

•    00  Sh 

o 

•  -p 

io  :  &  '■ 

-d 

s     • 

•  o 

•      •     d 

CO     CU     CO 

.    hO 

co   d   o 

cd 

■d    H 

•  a 

CU 

2  co  cu 

.   H 

H     •    3 

i 

CU  +5    cu 

-d   d 

bD  tH   cd 

9  . 

S 

•   3! 

Oj      .    fl)      • 

<H 

<  a  > 

•  -P 

-69-  .  a 

CO   -H     fH 

d       3 

CU    -H 

d  d 

3 

S 

•  a 

to     • 

CO 

-  15 

-   o 

CO 

cu 

1  B 

•H    u    u 

H  H 

3 

(U    ft 

d       •       •rj-P'ti 

■  5 

U  -P   u 

-p 

M 

CU  H  -P 

a  cd  cu 

-P 

H 

$t 

h 

«u 

cu     •   cj   cd   co   cu 

S^5  * 

•  t3    to 

CD    CO    CU 

•H 

O 

co   cd 

fH    cu    ft 

o 

CU  -H 

p,  CU    CO   -P    O    cu 
><    CO   -H   -H     O   U 

cu  d  a  ph^ 

co   o  d 

ftO    ft 

SH 

a 

o 

d   cu 

cd 

-p 

H  -P 

o  c 

s 

cu   c* 

h  S 

1  H  h 

o  p<  3 

CJ 

3! 

-p 

CU   H    d 

CU 

o   t 

a>    .    . 

CC 

,Q 

!*H     CU 

d  _  d 

2 

ca 

ft  cu 

W) 

CJ    >. 

f  -£> 

cd    C 

ft 

?     Ph    !»  _,     J 

cu       ca  >d  vi 

jd  d  3 

°     ^    H° 

ot)  o 

s 

■P    c. 

tit)    Ul  il    ft 

r     1)     B     O     S< 

d    CU         H 
3    bo  to  -h 

.    bo  hp 

cu  E 

H    O 

tJ  T 

I         +»  "o  "d 

ftfttJ  o  n  o 
o  ><  a       .cu 

d  o  3  o^H  « 

^   -H    -P 

d  a  cu 

•H    CU  -H 

S 

•H    C 

•p  a  a 

N    Ct 

a  h 

U  -H    bO 

cu  a 

EH  H   3   3 

X  cd  cu 

•H    fi    h 

-P    CU    +> 

5 

PH-r 

•H    CU   -H           CU 

cu  ,d  d  -p  E 
o   o   3   cj   o 

a>_  _■ 

•H   V 

y.  c. 

p   feh 

.M 

CJ   Vl     CJ 

w 

cd 

H   <M    +>   CU 

a  ■d  ti 

DQ 

cd  -p   a 

3    p 

W   -H 

CJ                    Old 

^fltH-P 

d    i    pi 

co    CJ  ^: 

_  cd  o  .d 

g  ^  3  5  ^ 

d   t*>  °  "d  _ 

r-i    U           O    -d 

3  o  h  fn  a 
,o  h->   3   ft  cd 

tJ   3   cd 

<t- 

CH          -h 

rtf     *Z 

o  -p  to  t>> 

U    h    «0   h 

_  .y  cu      d  h 

"d   cj   o  -p   o   co 

3         -M 

o   co        d 

-d  d  -d 

t-q    cu         u 

•d  "d  h        to 

a  c 

<H    p 

O      C 

33  t3    cj 

>  a  <m  v 

o  o  o 

<  H  "M    cc 

cu  cu  cu  cu  cd 

d 

•H 

«h    O    aJ 

H     f- 

cu  d   cu 

d  o  d  co   d  > 
3  -p  3  cu 

33    3  -p 

_,  o  o  a 

u  a   u 

H   cd   O   c. 

co    co   ft  co    cj 

03  -d  -d 

J- 

O         u 

P(    P 

4      CCj    Vl    -rH     d 

a         cu 

Ph         Pt 

O    CO 

cd    cd   o    cd 

cu  a. 

co 

cd        Td-Hj-ico         toM^HH 
JHH^ocu'tJcupcuora 

=5          10 

O    fn    CU    hO 

CVH 

B         co  t- 

43  a        fi  H 

d  -p  _ 

fn    -P   -P 

M,c 

CU     CU   H 

<fH    ^ 

-3  -d  oi 

-p  cu  d  cd 

a  o  a 

S  A   cu   cc 

o   o  ,d   o   cd 

co   >   ft  S    G 

O   -H   -H 

§  1 

N    fc   -H 

<U    f- 

H-H-H     O^J     KCU     >-C0-Ph->-P 

QOPnlcSoJcu-HddOO 

-q   cu   !> 

^•cd1  § 

S     i 

a  co  h  +■ 

H    cd   3   c 

£j   fn   co    u  -p 
3  3  cd  3  o 

^3    ft    ft 

•H     CJ    O 

cu   c 

D    CU   -H 

cd   d    cd   cd    cd 

cd   cd    cd 
H  o  o 

«  £ 

K 

<<  CO 

PC 

PL 

5  K 

WSi- 

E- 

MJHri 

E- 

EH 

5  P^  H 

CJ 

o 

>  S 

p^    h 

Fn  O 

CO 

E- 

ft 

O  ft 

E-i 

U 

H 

c 

h 

Fn 

Ti 

• 

a) 

h 

0) 

crt 

Ch 

rH 

H 

Cm 

C) 

C) 

xj 

p 

p 

a 

to 

CU 

CI) 

CJ 

fK 

fH 

CTt 

(1) 

a; 

ft 

a 

0) 

co 

o 

A 

CJ 

p 

o 

% 

p 

s 

p 

bll 

C 

CO 

•H 

DO 

tD 

OJ 

§ 

H 

o 

ra 

fH 

al 

£ 

O 

P 

W 

C) 

0) 

o 

3 

p 

id 

CO 

(1) 

u 

> 

u 

•H 

a 

H 

CO 

O 

H 

P 

crt 

P 

d 

C) 

0) 

P 

Ch 

d 

-d 

•H 

■I 

ci) 

CO 

Cm 

c 

o 

Cm 

•H 

o 

P 

CH 

fl) 

•rt 

3 

h 

H 

cd 

td 

> 

> 

CdlrOI 


14 


K1AO  PAH      CO  eg 

VO  VO 

o 

t—        O 

co  .*  t—  vo  eg     co  eg 

O  -3- 

>JJ                                                                      CO  o 

UN         C3N             O  -*  CO 

UN  O  VO 

+  o 

o  _*  H  vo 

t— 

eg  eg 

ON             Ht— COUN-3-VOUNOegVOO 

CO  vo 

VO  CO   t— VO 

O  VO          UN             t—  t—  CM 

VO  ON  t— 

o  un 

CO          00  H 

t-  1 

CO  CO 

on        vocovocoHOHovoegH 

CO  vo 

h  co  eg  o 

CJN  O         -* 

UN  CO 

ON  CM  CO 

o 

eg 

eg  h 

t— -*  h  o  eg  eg  t—  un  on 

CO    UN 

OH         UN 

H  H 

CO 

HHoouNcoeguNovo 

00                 H                        H 

UN 

-* 

co  vo        t— 

-*   00          H 

CO  H 

-* 

,o 

UN 

-69- 

-69- 

-69-  H 

o 

CM 

co  eg  o  h  co     on  eg 

ON  o 

CO 

H 

H  VO          H 

CO 

UNCO   t—  l/N  CO      _*    H 

vo  -=r 

eg                                                      t—  on 

UN            H 

t-t-lAO   O  -* 

1 

VO 

ON 

VO  -*    00  CO 

H 

vo  o 

vo          uNegvo_*-*ON-^fONcocouN 

VO   UN 

-*  VO    O    UN 

t—  co       evi 

H   H   CV 

COt-H 

UN 

ON 

eg        co  h 

UN     1 

UNCO 

t—             UNONVOt—  OOH-^rcOHH 

ON  t— 

-*   ON          00 

-*   O         -* 

UN* 

CO  CM-*- 

tr-  ON 

eg 

eg  h 

0O  f-  CO.*   t—UNONONH 

UNVO 

UN  t—          H 

t—  H 

o 

i  oo 

a 

o 

t—       eg  on  un  h  oo  t— .* 

ON 

t—  CM          UN 

UN  H 

H 

l/N 

H 

t— 

CM   CVI         -=f 

t— 

EH 

VO 

-69- 

-69- 

-69- 

VO 

t— 

ON  t— .*    UN   CO        OH 

t—  o 

t— 

UN          UN 

M 
O 

unvo  t—  eg  eg    vo  h 

-*    CO 

H                                                                           VO  CO 

ON         t—             CM   H   O 

co  a 

UN 

ON 

un  un  unco 

-* 

o  t— 

co        _d-ouNUNegoooNocguNcg 

O    UN 

ONVO   00  H 

unco        t—          co  eg  cv 

st   t~  CJN 

ra 

-* 

eg       co  h 

vo    I 

f-CO 

co          ONHegvococouNt— oh 

h  eg 

UN  00          H 

st    CO         -* 

UN-* 

OO  CM  OO 

VO   OJ 

eg 

eg  h 

VOONHJ-HONCgONCO 

coco 

UN  H           H 

ON  H 

w 

1     t— 

EH 

o 

co       eg  on-*       co  t—  h 

o 

UNCO            H 

UN  H 

M 

o 

H 

CO 

eg  h       co 

UN 

3 

UN 

-69- 

-69- 

■m- 

UN 

vo 

<§ 

onvo  eg  t—  co     unco 

eg  co 

ON 

CJN           UN 

s 

ON  ON-*  ON  h      eg  o 

eg  vo 

UN                                                                                          VO  CO 

CO          u\             t—  C3NCOUNO-* 

h 

ON 

un_*  t—  o 

ON 

UN  ON 

un          cgt~-ONt--co.-3-J-eocoooH 

■St  CO 

H  CO  O   CM 

CO   t-         r- 

O   CM   OJ 

OO  f-  CM 

ON 

eg       co  eg 

UN 

VO  CO 

t—          coovococgt—  J  H  OJ  rl 

eg  vo 

O  CO            ONVO    OO            UN               UN-S- 

OO  CM   CO 

s 

-*  VO 

eg 

eg  h 

00V000HCgOUN-=f0N 

oo  eg 

UN  H           H 

-=r  h 

H 

1    ON 

3 

O 

O           H(-C)HWt- 

ON 

O   UN          t—  CM    H 

-* 

H 

UN 

CM   H         CO 

OO 

o 

on 

-69- 

-69- 

-69- 

OO 

-=t 

WOO  H0O(-     vo  vo 

H  _=* 

t— 

co        co 

co  t— vo  eg  eg    co  eg 

O    UN 

-*                                                                  H  I— 

O          CV 

H   O  -* 

ON  UN  UN 

ON 

un  t—  eg  co 

oo 

CO  vo 

H          ooco^rcocgHVOHcoooH 

oo  eg 

unoohIhvo        00          .*  CO 

COCO  H 

co 

eg       -*  eg 

UN      1 

UN  O 

un          egoNt—  ONHcgvouNcoH 

-*  VO 

O  VO           UN 

CM  -*            UN               UN  CO 

CO   CM-* 

co_* 

eg 

eg  eg 

unvo  un  eg  on  o  eg  H  o 

H  oo 

UN  UN          CO 

-*  H 

l   oo 

o 

t—       HUNC\iHegt*-H 

H 

UN  CM          CM 

CM   H 

vo 

_* 

H   H         CO 

UN 

CVJ 

■ce- 

-69- 

-69- 

CM 

co 

UN  00  CO  CO  ON      00  vo 

-=t  vo 

CO 

CM          C 

on  on  h  co  eg     co  eg 

H  vo 

-*                                                                             ONCO 

VO         -=1 

-*   CM  VC 

00  c 

H 

+  t- 

ON -3"  vo  t— 

o 

t—  o 

VO             J-VOHt—  CguNHVOCOHJ- 

CO  J- 

OO  CM   O  CO 

UN_*          CO             -*    H   CV 

COrjt- 

o  oo 

eg        oo  h 

H     1 

H   O 

H         vot—  coouNegoooN-*ooH 

oo  co 

CO  CO         VO 

OH         -*              UN-* 

O  CO  oo 

un 

ON 

CO 

oo  eg 

H          cocot^cocoocgvocg 

o  o 

UN  UN          VO 

CJN  CO 

H 

-a-HcoooNcgt— oon 

H   O 

UN  CO        vo 

VO   H 

co            eg                 H 

ON 

UN  CO           OV 

t— 

-to- 

-69- 

■V*  H 

CM 

H 

UN 
H 

H  VO   00  VO   H      VO   H 

VO    UN 

H 

CM          t— 

O  -*   t—  UN  0O      H   o 

UN  ON 

VO                                                                                    H   UN 

CO         CO             VO   O  CC 

H  o  oo 

- 

ON 

t— -*  -*  t— 

OO 

CO  vo 

H          uNeg-=tt—  t— ooooNVDoooN 

eg  vo 

ONCO  VO  VO 

VO  CO         cc 

CM  -* 

O  O  CO 

-* 

eg       oo  h 

O     1 

O    ON 

H              W   IAO   t-ONONW   C1J-   (VI 

H  t— 

CM   CO         CO 

-*   CM          -* 

UN-* 

o  oo  CO 

.0 

ONVO 

co 

co  h 

H              HHUNUN0OCOcg-=fON 

VO  CO 

O  VO         -* 

VO   OO 

H 

o 

1    -* 

o 

O 

eg  h  eg  covo  h  unco  un 

-=r 

O   CM         -=f 

CM   H 

H 
1 

O 

CO 

-69- 

eg            h 

-69- 

-* 
•<»■  H 

-*   CM          CO 
ON 

-* 
H 

vo 

CO 

H 

_*  onvo  j-  co    eg  eg 

on  eg 

CO 

H          I— 

o 

S3 

M 

t— vo  vo  vo  -a-     on  evi 

-*  vo 

CO                                                                             H  VO 

CO          ON             t—  t—  UN  OO  C 

CO 

ON 

co  .*  -*  t— 

vo 

eg  t- 

00  UN  UN  t—  ON  COVO   OOCOOVO 

covo 

CM   UN  CO  t— 

UN  H         t—           -*   H  r- 

VO   HVO 
O   CO  00 

EH 

ON 

eg       oo  h 

H     1 

CVI   ON 

ev 

egcouNOt— vocg-*Hcg 

-*  eg 

ON  t—          CM 

vo  CO        _* 

UN-* 

a 

t—  UN 

00 

OO  H 

H              HONOOONt—  ONCO^rON 

t—  UN 

UN  OV          O 

co  oo 

H 

1    t— 

O 

o       eg  h  un      -=t  co  oo 

t~- 

00  H         VO 

ON  H 

J 

UN 

eg            h 

H 

CO  CM           ON 

VO 

M 
O 

VO 

-69- 

•69- 

•69-  H 

t— 

ON 

CO 

COrlhKO       VO  VO 

_=f  eg 

eg 

O         -* 

£ 

t—  ON  CO   O   00      UN  O 

eg  co 

-*                                                   vo  eg 

O         CO              t—  t— VC 

CM   O  VO 

ON 

VO  -*   UN  ON 

VO 

eg  co 

CO             ON0OCO-d--=J-00COCOUNVO-* 

o  CO 

VO   ON  O   ON 

t—  H            H                CO   H    r- 

CM  O  00 

^ 

.* 

eg       co  h 

o 

H   ON 

H               ONb-OOt—  t-UN  UN^T    H 

H  CO 

t— VO   CM   CO 

_*  -*            UN               UN.* 

O   CO  00 

vo  .* 

oo 

00  H 

H               UNI—  ONVO-3-OOOf-VO 

-*  t— 

CM   O          CM 

t—  CO 

H 

1  vo 

r~                   ^        r*        »»        r.        r.        r-        r. 

s 

O  H 

_*       h  on-*  h  ont-w 

H 

CO   ON         O 

ON  H 

O 

H 

ON 

CM   H          CM 

UN 

PH 

UN 

-69- 

-69- 

•60- 

VO 

t— 

a 

iH  coco  t—  un    t—  eg 

co^f 

ON 

CO          UN 

oo_*  -*  vo  cm     un  o 

O  -* 

un                                                  _*  eg 

t—          UN             CO.*  _S 

CO  O  oo 

ON 

t—  UN  b—  H 

00 

ON  oo 

un         egoNcgooooooNo  on-*  eg 

CO   t— 

UNCO   CM   UN 

UN  H           CV 

CM    CO  H 

H  OVO 

o 

ON 

eg       co  eg 

O     1 

O   O 

O              UNHOVOOOOCOONUNH 

eg  oo 

UN  C—         t- 

t—  UN         UN            \rsst 

O  CO  oo 

-*   CO 

00 

oo  eg 

H              H  VO  VO  -*  -*   t—  VO   UN  CVI 

eg  eg 

-*   ON          t— 

vo  co 

H 

1    H 

•v         A 

O   CM 

h       h  t—  oo       eg  t—  h 

ON 

Hst          UN 

H  H 

-* 

H 

vo 

CM   H         VO 

t— 

CO 

-69- 

-69- 

-69- 

-* 

UN 

co  o  un  eg  o     t—  eg 

on  eg 

t— 

ON          0O 

eg  co  eg  o  eg     ho 

J-  CO 

VO                                                                             UNCO 

-*          t—            CO  CO  VC 

O   O  CM 

ON 

UN  UN  f-  t— 

-* 

H  vo 

J-              OONCOVOCOt-—  ONOCOCg 

UN  eg 

CO  H  -*   ON 

J-  OO           ON              CM   CO 

t—  O  UN 

ON 

eg       co  eg 

o 

H  O 

O             VOONegHOOVDCVIl/NOJH 

UN  t— 

•-{   r-i          H 

t—  CM          -* 

UN-* 

ON  CO  CO 

COCO 

CO 

oo  eg 

H          eg-*-oocgcocooo-*- 

eg  h 

OO  CM          UN 

-*   CO 

1    UN 

O 

t—       h  un  eg       h  t- 

vo 

-*   O          Ov 

O   H 

VO 

-* 

H   H          CM 

O 

CM 

-69- 

-69- 

-69- 

CO 

.* 

^-^     . 

•    ■    • 

.  -d 

. 

►                ■•••••••••• 

.      . 

•      ••••• 

a    •    • 

,     . 

03       • 

• 

•    OJ 

•    • 

•      •      ■      ■ 

• 

•      •>••• 

H 

• 

OJ       . 

• 

•    OJ 

•     • 

•      •       •       • 

• 

C! OJ 

03 

4) 

(h      • 

• 

•    <H 

a    • 

*      •      •      • 

• 

•H U 

Q 

ft 

h 

O      • 

-p 

o    • 

•     CJ    01       • 

•      '      •  "^     •    o 

o 

o 

a]     • 

K 

92 

03  a> 
a  > 

•H.       . 
-P       • 

.    OJ    OJ      • 

a  u  -h    • 

U  -d 

I 

4J      .    OJ      •   -p      •    cd 

co  o  cj    •  a  -p 

g 

u 
o 

cd 

H      '• 

W 

a 

H2 

O     03 

O    ft  H     • 

O    OJ 

• 

o-pd     .oja^+ia 

OJ 

u 

CD       • 

Pw 

a)  ft 

3    -P 

CO 

vH     OJ     ft      • 

OJ 

^1    u 

it  : 

1)    3    «      •^iOJOJEJJ. 

pq   ho 

OJ 

OJ 

■P       • 

«u 

-p    a) 

tJ  in   if 

S    H 

-p  X)  ft    • 

ho  oj   cd  tH 

cd  'h     •    u    B    ft  u)    c. 
H               S  3  4J         S    a 

J   cd 

03 

u 

ft 

O      • 

CO 

T 

1        OJ 

O    O    c 

M    co" 

cd         3     • 

^    MH^I 

O      - 

9d 

a 

-p    • 

a  w 

OJ     a1 

a 

u  a 

U     O     J- 
Ph          ? 

EH    3    in  -H     -03     •  H    a)    h 

-p    • 

cdrd'dp    cj    03-p-P 

•H 

-p 

v — -    m 

2  « 

<H     OJ 

&- 

1           u 

HOfnoft          ••HjdaJ'HH^ 

En   f!   h-p    d    fl-H^  u   t!    in   l 

J     03 

a) 

03 

!S 

Q 

P  q  S_ 

a  3 

^  ^  +- 

d-HOJ-H      "OJOO^SOO 

S    OJ    u 

•HcdcdH         t>oj<Ui- 

1        ^ 

U    v 

cd 

^3 

OJ     U 

Eh  <<  -p  >d  'H 

T 

1        -H    +3 

S  oj   a 

EH0jaj^^03fH                    o           ^> 

H  >  o 

ft            -H  -d   a   a   J>  ^ 

H    c! 

bD  4 

ft 

IS1    cd 

g      -h  a  a 
k  w  h  3  bj 

0 

I      aJ    oj 

^    ID    ^ 

00            ft    ft    O"   (h   >H    ti     t(            03Cti 

S  a  -p 

Hl^lJpflTlPSJt 

OSHhOVncd           03   -H   r- 

EH    !h 

;■ 

t» 

•H    <H 

a 

>      ^    U 

td  Hh 

O      «0J0J0J-H^!c!O?H^JH 

Eh  -H    0 

o 

H    t 

CO 

03 

H   -H 

q 

bfl 

<IH      1     -1- 

o^S-iTd         aJ         cd^o-p 

CO           OJ 

OJ    a    OJ    H    8    OJ          i- 

pt.    O 

H    a: 

a 

o 

<H 

O  pq  -p   03   !>i 

^i 

CJ    c 

OJ               >c)ft>,         cjfl    flih 
QNMMcjOJfHOJHcnOO 
W-riaaa)fHllJf!         HS 

W  >i    > 

hO  cj  -j-j  <m          ^    !>    b,  .^ 
Cj-H-d         ^    Hi    B    in- 

O 

cd 

3 

d  o 

a  a  !n  m  ^ 

<v- 

fj     t) 

<n  o   a 

>    u   B 

id    03 

a  'c 

03 

•H 

<i   4    ID    CJ    HI 

c 

>     a  o 

O    fl    E 

fei     O   -H 

•H    XI    H    H     O    <H    -H     OJ 

eh  a  a 

03  a 

s 

H 

CJ 

!h 

j  <h  -h  d 

aJ  p 

a 

Er<    r-{  -rj   -rt                   0   -H    tJ                  03 

0       Url    tJl)       •       •    -iH    H    -H    T)    H    ^! 

M    -P 

a  o  -h  T-i               a  s- 

•HlflPOOJHH-rHO. 

a   cd   cd 

ui 

cd 

>H 

cd 

0)    Q) 

00  H          t)  vH    <m    a. 

1                03 

OJ  H    6 

_     03     CJ 

W              OJ    4- 

^! 

OJ    43 

M  ,n 

Eh  Eh  H  H  .3    O    - 

1       T)    OJ 

2    a!    a 

W-PHHJl^!^!    O    a)    OJ    cd-p 
JinTi-rfaooinftfi-pti 
Bl)33iSii«lilS-HOO 

S     OJ    -H 

cdSpqco^cdcd43P 

1)      o    d   ,£3    a 

K  G  >.  a 
w  o  o  x 

oj  a 

I 

Ph    a  p    a) 

a  g 

00           vH    -H     O   .O    r- 

O         o   3   aj   a)   o 

|        OJ     > 

H  -P    c 

S   >   cd 

H                    H  -P  +>    o 

^1  > 

H 

o  u  >»  at 

a)    3 

OJ   -iH 

aJ    O    cc 

^•H     M 

co                    <d    O    O    cd 

•p  1- 

r-i 

«  o  o  jd 

K  H 

O         V. 

PC 

s  >- 

> 

•       fe   M 

>    EH 

CO  ft 

ft 

nsssc 

p 

tr 

EH    S 

P=H    ^ 

o 

«                   > 

EH    EH   S 

pm  l 

K 

3 

c 

p 

<i 

o  c, 

tx 

3 

p 

0) 

u 

a 

■a 

fe 

H 

a 

T) 

0) 

u 

0) 

crt 

£h 

H 

H 

In 

g 

() 

iti 

p 

p 

0 

l/J 

0) 

0) 

o 

>H 

u 

cd 

0) 

OJ 

ft 

a 

0) 

(1) 

d 

J3 

CJ 

p 

o 

1 

■p 

^! 

p 

UI 

a 

03 

3 

03 
CI) 

3 

H 

o 

in 

h 

m 

t« 

0 

p 

^4 

CI 

0) 

() 

3 

+> 

-o 

03 

0) 

0) 

> 

5j 

•H 
H 

03 

o 

d 

+> 

p 

TH 

C) 

OJ 

p 

<HH 

d 

H 

•H 

0) 

0> 

0) 

<H 

a 

o 

<M 

•H 

o 

p 

crt 

0) 

•H 

a 

u 

H 

crt 

crt 

> 

> 

15 


■3- 


C 

U 

<u 

•»-> 
u 
O 

Z 

bX> 
C 

(0 


o 

T3 

c 
re 

N 

e/3 

>> 


u 
co 

PE| 

O 

X 


co 

g 

E 

C/3 


o 

C 
co 

C 

E 

c 

co 


o 
O 

<u 
bX) 

u 
V 

> 

< 


cO 

H 


+  UN 
O  H 
O  H 

un 


on 
o\ 

-*  co 
i  on 
o 
-d 
co 


o\ 

CO 

cooo 
I  VO 

o 
vo 

CM 


o\ 

un 

CM  VO 

l  -=r 
o 

CO 


On 

t— 

H   CO 
I    CM 

o 


t—  CM  -d  CO  CM 

H4hrlO 

t—  ir\      ,d  co 


0\M4-   OVO 
O  (Ot-tM  O 

j-  ro       cm  cm 


co  co  un  o  un 

OlAt-O    t- 
CO  CM         CM  CO 


O  VO  VO    UN  O 

co  on  t-  cm  o 

CM  H         H  t- 


VD  H  VO  On  CO 
CO  CM  t"-_*  ON 
H  •->  co 


H 

CO 

O 

CO 

cO-d-uNCMONONHOVO 

LTN-=t 

J-IAO    M 

CM  t— 

H  CM 

CO    r-H 

ON 

ON-*  H  O 

-d- 

_d  VO  VO  CM 

t— 

t— CO 

UN 

UN  CM    l/N  CO  O   ON-3-   CM   O 

-d  t— 

CO  CO  On  t— 

COCO 

VO 

CO  ITN 

CO 

O    t—  ON  CM 

ON 

On  On  UN  t— 

CM 

CM  UN 

VO 

ONOONOnOCOUNCOOn 

O    t— 

H-d    ON  CO 

On  CO 

-d 

CM  un 

t— 

O  -d  O  rH 

VO 

O    CM    CO^f 

VO 

coco 

AAAAAAAAA 

A        A 

A       a                 r 

A 

A                   A 

CO  ON  t—  t^VD  O   CO  CM   UN 

CO  o 

CO  t—         CM 

CO 

<-i 

o 

O 

UNVO  _d  VO 

H 

On    1    t— 

VO 

COVO 

H         CM  H         H              -d- 

CO  H 

CM 

co 

VO 

o 

o 

H-d-  VO  CO 

VO 

CO         H 

ITV 

-d 

•69- 

H  H 

H 

H 

CM 

CM 

H 

-69- 

-69- 

CO 
ON 

-69- 

O 

VO    UN  O  VD    UN  IS-  UN  [•—  O 

O    CO 

O    UNCO  VO 

On  CM 

ITN 

_d  co 

t— 

_d    CO  t—  CO 

t— 

ON  WO   UN 

H 

UN  O 

VO 

[■—  OLCNVOCM_dCMONC--VOC— 

H  VO   CM    H 

H  -d 

ON 

O  CO 

CO 

rH   CM  CO  CO 

o 

C— J-  un  on 

co 

-d    t— 

vo 

-*VO-dCOUN(MCOVOUN 

CM    r-H 

CO    UNVO  VO 

VO  VO 

ON 

VO    CO 

ON 

CO   O    CM   O 

CM 

t-  uno  en 

VO 

CO  H 

A 

A        A        A        A 

CO   UNCO   H   C1\0   W   HtO 

t—  CM 

t—  UN          H 

UN  H 

CM 

o 

o 

ON  CM  CO  CO 

CO 

CM    COVO 

LTN 

UN  t— 

H  H                            CM 

CO  t— 

t— 

CO 

l/N 

CO 

CO 

CO  CO  H 

ON 

CO 

co 

CM 

-69- 

•69-                                  1 

rH 

H 

-60-     1 

-69- 

ON 

-d- 

r-H 

O    CI  VO   CM   UN  rH    UN 
VO    rH    H    CO  ON  UNVO 
CO  H    H  VO  VO   O  VO 

t— vo 

CM  CO 
UN  UN 

UNCO 
_d  VO 
t—  t— 

CO  J-    t—  rH 
UN  UN  r-H    UN 

t—  CO  ,d  -d 

-d-   O 
_d   CM 

VO  -3"    UN  O    CM    UN  H 

H  H 
-69- 

H   CM1 
CM 

ON  CO 
VO  VO 

ON  UN          H 
UN 
-69- 

t—  CM 
VO 
1 

ON 

rH 
t— 

CM  -3 

on  oo 

VO   CM 

vo 

CM 

On 

UN  UN  ^  CO 
ONVO  CO    r-H 

ON  UNVO  on 

o 

VO 
UN 

VO  co  t—  -=J- 
vo  o  c—  j- 

CO  O    O    CO 

J" 
CO 

CO  UN 
VO    r-i 
ON  CO 

UN 

-d 

ON 

o 

H 

On 

o 

H 

VO   O    ON.3- 
CO  CM   H 

CO 

CO    UN  UN 
CM 
-69-     1 

CO 
CM 

-d-  O 

CM 

UN 
ON 


Ot—  HVOHr-IONVOt— 
ONCOONVO  OVO-=tCOOO 
COCOUNUNCOOONCMC^- 


^T   CO  CM   ON  CM  -*   H 


UN  CM 
VO  VO 
CM    O 


CO  CO  H  UN 
CO  CM  t—  -=)- 
VO    O   CO  H 


H  CO    On  CO 

H  u\  ir\ 


C—  C—  H  VO    CO 

■69-  1 


CM   CO 

CO  CO 
r-H    O 


-* 

CO 


VO  rH 
VO  VO 
UN  H 


ON  ON 

-69- 


t—  CM  CO  J"  O 
CM  CO  CO  t—  UN 
t—      CM  J-    O    CO 


O  t—  rH  CO  CO 
ON  CO  O  rH  CO 
O      VO    O  J"    CM 


UNJ-    UNO    IA       OnONCM 

CM    CM    H  VO       CM  CM 

-69-     I 


-3- 
CO 


COCOUNrHCOOOVDUNVOCO 
t—  CO   UNCO    t—  O    UNCOCOCOUN 

H-J-  cM-*-d-co  on-=t  t—  t— co 

AAAAAAAAAAa 

COCOOOHCMHrHCOcOt-- 

H    r-H  r-\  ^t    IT\ 

•69-- 


CM  CO 
O 


CM  ^t    CO  OnJO    [— 

t—  CM 
CM  H 
•69- 


ONCO 
O   CM 


O   O 

VO    t— 
On 


o 

CO 


On  CM  H  COVO 
CM  UN  ON  O  CM 
r-H      VO   t—  CO  VO 


t—         CO       CM   ON  O   t-  O 

CO  CO  CO  CM 

-69- 


(--  t—  UN  On 
UN  t—  t— VO 
CM    f—  ON  CM 

t--rt 
rH 


rH-* 
ON  O 
O    t— 


t-   t— 
rH    O 

C—  o 


vo 


CO 
CM 


CO 
VO 


_* 


+    CO 
O   CO 

o 

UN 


ON 
ON 

-*  VO 
I  CO 
O 

co 


ON 
CO 

CO  UN 
I    CO 
O 
VO 
CM 


ON 
UN 

CM   CM 
I    CM 
O 
CO 


ON 
t- 

H  CM 
I    CM 
O 


w 
CO 

u 
o 

-p 
o 
-p 


0)   u 

N    cd 

•H    <)H 
CO 

Vi 
d  O 

•H 

U 

h0,O 


«  a 


H  VO   H  rH  CM 
O  CO  ON  CM  ON 

t— VO  COJ 


CM  VO  CM  O  t— 
H  t—  ON  J"  _=J- 
-*  CO         H  C— 


VO  VO  CM  -3-  CM 
O  t-  ON  rH  VO 
CO  CM         H  VO 


UN  t—  CO  UN  t— 
CM  O  ON  t—  ON 
CM  CM  ON 


ON  C—  CO  J-  ON 
-3-  CO  ONVO  t— 
<-i   H  VO 


^■3 


tt 


•H 

-p 

a    a 

o  d 

<u 

tlO   O 

a  0 


4)    0) 

t-J     U 
•H     CJ 


d 

o  o 

u  u 

ft  Ph 

<rH  M 

a)  u 

O    CO  o 

w  cq  ci, 


ON 

H 


COCOOt—  4  0\01iNO 
HUNUNCOOVOO-*    CO 
UNUNVOHVOt—  r-HCOCO 

O    ON 
O    O 

H   UNVO    CM 
CO  J-    CM    UN 
ONJ   t—  CM 

-3"  VO 

UNJ- 
CO   CO 

On  O    H   CO  f--a-    UN  CO  H 
H  H  CO  CM         r-H               VO 
■69- 

t—  t— 
t—  CO 
H  H 

_*    CM           CM 
CO   CM 

r-H 

O  CO 
rH    CO 

CM 

I  o 
H 
CO 

VO 


O  CO  CM  CO  VO  H  VO 

H  O 

CO.3- 

t—  t-—  CO    UN 

VD   CO 

CO  CM    ON  UN  O    t— CO 

rH  VO 

-3-    ON 

CO  ON  CO    CO 

UN   r-{ 

I—  UN  CO    O    r-H    r-H  CO 

CM  VD 

CM    CO 

.3-    ON-*  -* 

CO    rH 

ONVO   O  -=t    UNCO   CM 

CM  VO 

VD    UN 

CM    t—          H 

CM  VO 

CM  H 

CO 

O  CO 

H 

CM    rH 

■69- 

H 

rH 
•69- 

H 

UN 
r-i 


rH    CO 
CM 


CO  -3- 
H  t— 
t—  VO 

VO 
t— 
CM 
-69- 


CO  O 
ON  CO 
VO    CO 


J- J-   MlAJ-   rt  r-  VOt—  OON  HCMCMt— 

t^COCOCOOJ-CMCOONCOCO  O  IA  J   ON 

Hr-OUNt-r-|-U\04rl  t-COJ-QN 

COVOCOHCOUNCMHONt—VO  CMVO 

r-i    r-t  CM  CO    t—  CO    H 

-69-  -69- 


CM  CM 
ONVO 
-3-   O 

o  on 

O    rH 

H 


CM   ONVO  O 
CM  VO  CO   CM 
VO    t—  UN  O 

O   O    rH  VO   CO 
O   H  CO   UNCO 
C—  rH   t—  COVO 

t—  CO 
CM   O 
VD  CM 

CO    ON  UN  t— 
ON-3-    t—  t— 
O    H    CO  O 

ON  CM 
ON  t— 
VO   O 

UN  CO  CM   O 
H  H 
-69- 

CM  -=f  H  H  O 
CM 

CM  VO 
VO   UN 

ON  t~-          H 
UN  rH 
-69- 

C—  UN 
t—H 

VO 
VO 


H  O 


-d- 

CM 

H  CM 
CM 


CM  ON 
VO  UN 
CM  CO 


t—  ON 
H  VO 


H  O  t-  ON 
ON  CM  O  CM 
UNVO    O   ON 

A         A         A         A 

CO  CO    CM    rH 

H   UNCO-3 


VO    UN  UN 
t^CO    O    ON 
CM    t—  VO   C. 

CO   UNVO  VO 
CO  .3-    CM 


j-h-tno 

VD    t—  H   ON 
VD    H    UN-* 

O  -*  VO   UN 
H   CO  CO  CM 


HVOJO 
J-  J-  rH  CO 
UNCO    t—  UN 


VD  CO    ON  CO 

J-JVD   ON 
CM    CO  CM  . 

VD       r-H    UN  ON 
ON     CO  r-H 

H      -69- 


-*  -*  VO    C— 

VO  VO    O    CM 

On  O    CO  O  . 

^O  ON  O   CM 

H  CO  H  H 

H  -69- 


-*  VO  VD  CM  VO 
-*  t—  On  r-\  t— 
CO      CM  t—  CM  CM 


CM  -=f  VO  CO  CM       CM 

CM   CM         VD     _* 

-69- 


UN  CO  CM 
CO  H 

-69- 


UNUNO  J 
UN  t—  C— -* 
t—  CO  CM   H 


CM  -* 
CO  O 
ON  ON 


ON-* 
O   t— 


CO  CM 
CM   UN 


On  ON 
O  UN 
UN  r-H 

O  CM 
CM  -* 


-*     co  UN 

ON       UN  UN 

t-    -d-  t— 


-d 
H 


VD    ON  t—  COrjVO    COCO    CO 
CMJ-ONVDCMC—  OOCM 
t—  OONOHOCOrH-S- 

VO    UN 
VO    t— 
CO    CM 

t—  CO  CM  On 
CM   r-H  ONVO 
-d  CM  rH  t— 

VO  O 
O  -d- 
VD    t— 

«%nfftt\An#«#sr 

COCOONONCMCOHH-d 

H 

•69- 

C—  ON 

-d-  -d- 

CM  H 
-d-   H 
-69- 

-*  VD 
UN 

CO 
CM 
ON 


UN-d 
CM  t— 
O  On 


UN  O  -d-  O 

t—  ON  ON  CO 

UN  CM  CO  -d 


CM  On  On  t—  ON     On 
H  <-{        -d-      CM 

-69- 


CO  t—-d-  -d 
O  CO  ON  CO 
CO  t-  H  CM 


H 

VO 

o 

ON 
CM 


CM    UN 
CM   CO 


CO  CO 
COVO 
H  H 


a 

CO     P, 

co   a* 


-p  ' 


B.  >» 

w  u 

a  co 

■  c! 


CO 

H 


On 
o 


co 
CM 


ON 
ON 

l- 

co 

H 


o 

CM 

On 
UN 
rH 


-d- 
o 


-d 

rlrlri 


o  o 


rl 

O 

-      r^ 

d  aj  <a 


16 


UN_*  t— CO  CO      H  H 

on  o 

en 

oo      o 

t— vo  un  o  on    .*  t— 

on  t--jvc 

H-* 

UN          O 

CM  t—  -*  t—  H 

CM 

+   u 

x                unvo  h  on.* 

vo  on 

VO-=f 

rH             -*   ON  -*   UN  00  VO  VO   UN  t—  t—  r- 

vo-* 

CO  CO 

H  H 

CO  CM          t—            O  H   00  CM 

d 

on  un  o  o 

O   r- 

i                 cm  h  un  on  o     on  h 

UN  UN 

UNOnoOCMOOOOt—  OOOvCMr- 

H  -* 

rH  VO 

H  CM 

f-  CO         VO 

VO  CM 

H 

oo  cm  on  un 

o  r- 

)                                                  CM       CM 

CM   CM 

ONCOHOONO-H/COO 

UN  H 

on  o 

CO 

CO  o 

UN 

Af\ftf««»«lA«t«k 

«     *» 

n      A               r 

A        A 

oncMVO  CMVO  CM-*  ONCO 

CM  t— 

VO    rH 

CO 

UN  H 

rH                  H 

CO  VO 

on  un 

t— 

ir\ 

•69- 

■CO 

■CO- 

UN|f— 

CO 

1 

_*  cm  t—  h  on    un  o 

CO  CM 

CVJ 

t—        CO 

VO 

-it-  co  onvo  VO     UN  t— 

ON  ON 

ON                                                                                     -*-* 

o       cv 

VO  CM  VO  00  H 

ON 

UN 

ON 

unvo  un  unvo     onvo 

VO    r-l 

-* 

CMoncM-*t—  coooncMONUN         hon 

^*^t 

o  on 

CM    rH           CVI 

OO  CM  CM  -* 

ON 

co  un  on  _* 

o 

ON 

cm  h  un  on  h     on  H 

UNVO 

r-\D*    OW    U\W    lAHrl 

ON  ON 

CO  CVI 

CO 

CO    t—          t—             UN  CM 

l—  CM    On    LTN 

a 

j-  C 

1                                              CM      CM 

CM  CM 

1 

-*  r-cOCO  UN-*  On  t—  H 

00  VO 

O   UN         _* 

H    r-i 

M 

1   o 

> 

AVkAMflAAAn 

n      A 

Eh 

o 

co  h  on  t— -*  h  cm  <x>  on 

H-* 

-*  en       un 

ON  H 

£ 

.* 

UN-* 

cm  on       cm 

C— 

CO 

-69- 

■69- 

■CO- 

on 

-* 

M 

-*voco  j-  t-    o  -* 

on  cm 

t— 

en      .* 

O 

HWt-OH      on  H 

CO  CO 

ON                                                                        t—  CV 

vo       VC 

CO  VO  CM  UN  a 

t— 

ON 

UNVO   ON  CM   CM      VO   0O 

VO   UN 

CO             OUNCO  UN  CO  (-it  O  CM  t- -* 

CM  CO 

UN  t—  O   OnI  rH  -*          -* 

VO   ON  CM  VO 

CM 

CM    UN  H    f— 

w 

on 

CM   H  UN-*   UN      on  CM 

VO   C— 

VO   C^  CO\0    rH   ON-*    t— VO    H 

t-—  on 

t— 00 

on 

H  -*         t—            UN  H 

H 

co  cm  on  un 

EH 

once 

CM      CM 

CM   CM 

1 

OOi-tONOt— -*00-*H 

VO  VO 

CO    ON          -* 

VO    CM 

u 

1  vc 

«\#tAM«t«\«s#tM 

A          «V                         A 

o 

VOrHCMVOOnHCMCOCM 

H   UN 

CO  CO 

H 

VO    H 

vo 

-*    00 

H  CV 

UN 

C— 

a 

<M 

-69- 

-t/9- 

-OT- 

CM 

on 

g 

on  on  on  on  cm     Ht- 

O  O 

ON 

-*          O 

Ph 

CO    UN  O  VO    H       UN  t— 

O  t— 

VC 

vo  en 

-*          ON            UN  ON  O   ON  C 

rH 

e 

ON 

-*    ON-*  CO   C 

CM    UN 

VO   H 

un          o-*onoNCOuNt— onoouNOO          hco 

CO    UN  O    UN 

t— -*         o 

00-*    CM  VO 

rH 

-*    UNVO     UN 

o 

UN 

cm  h  vo  -3-  t—    -*  on 

CO   O 

, — 

ONUNCOCOVO-*    ONOnOOH 

00  t— 

cm  on      co 

UN-*             t—               VO    r-i 

H 

co  cm  on  UN 

m 

CM  VC 

cv 

CM 

cm  on 

COOl—  ONONOnt— VOON 

UN  00 

ONVC 

ON 

-*  on 

1    -* 

1 

o 

-*HCM-*CMHHt—  rH 

ON  H 

on  un       co 

ON  H 

CO 

OO  00 

H  CV 

ON 

o 

H 

•ce- 

-e> 

■W- 

H 

on 

H  VO  CM  ON  H      O  ON 

r-i   ON 

t— 

UN         VC 

on.*  O  CO  t—     CM  H 

o  o 

a 

H  t- 

C—         CC 

HCO  -*   00  C 

H 

ON 

vo  co  unvo  on    vo  on 

O  -* 

j* 

OOHCMONOOo-VOt—  oovoon            VOON 

-*  CC 

o  on 

H  CO          OS            ON  ON  H  CM 

O 

00  CO  CO     ON 

t— 

CM   CM  CO  CO   t—      CM   O 

-=f   O 

VC 

C^c— VOHCMONCOHVOH 

r-i    CM 

-*   UN         -* 

ON  O           ON            VO                  r-i 

H 

r—  cm  on  en 

H  0- 

1                                 -* 

CM  H 

00-3- 

H  c—  vo  co  vo  on  on  t—  t— 

J-  vo 

o  cv 

Mo  vo 

1  cv 

( 

o 

on        CM  on  CM         H  t-  CM 

vo  o 

CM    UN           00 

co  H 

OO  CM 

H  CV 

CM 

H 

•69- 

■ce- 

■CO- 

H 

CM 

r>-co-*vovo    -*  t— 

O    ON 

o 

r-         t— 

VO    UN  t—  CO-* 

VO   CM 

VO  H 

-* 

H-* 

h       h        vooncoovo-* 

+  f 

>                        O  VO   ONVO   UN      O   UN 

O  CO 

cv 

COVOVOCOOCOUNVOCVIOn^t 

ON  t— 

UNVC 

o  en 

O   t—        VC 

VO   UN  H   H 

-* 

CO    ON  UN   H 

O  vr 

i                on  h  -*  on  h     on  on 

on  t— 

UN             H*   O   t-fOH*0O   LA01H 

O   i- 

vo 

o  [■—      vc 

VO  CM 

ON  CM  on  VO 

O 

cv 

CM 

en  cm 

UN-*    HCO    t— CO    00VO-* 

O  VO 

H   C 

o 

ON-* 

UN 

fSAA«t«kA«X««ff« 

OvCMOOOOt-HUNHrH 

OO  00 

CM    ON         CO 

UN  H 

H                  H                         r-i   H 

ON  O 

-*  t- 

00 

■69- 

■ce- 

-69-  H 

t- 

o 

t— vo  vo  co  h     onvo 

H  vo 

UN 

H 

UN          UN 

co  on  un  on  r- 

O  CM 

_*    UN 

CO 

O   UN 

O          -3 

UNVO    H  -*   C 

H 

o 

ON 

UN  t—  UN  C—  t—      ON  rH 

UN  CM 

CV 

COt—  OcOVOOUNVOCMCMt—            OVO 

vo  cv 

ON  t— 

O    ON         VC 

H  ON  CM  CM 

-* 

vo  co  on  un 

o 

ON 

cm  h  un  on  cv 

ON  CM 

CM  CO 

■=J 

CMOnOOOOOCOOOOJCM 

t— CO 

-*  cc 

00 

on  o       c—        vo  cm 

ON  CVI    00  VO 

H 

-*  vc 

cv 

CM 

00  CM 

t— vo  co  h  cm  on  h  o  o 

-*    OO 

t—  r- 

ON 

t—  UN 

1    c 

) 

Hfi«t«in«infflk 

a      a 

r\                         *l 

VO 

o 

ONH-*   OMArl   COONUN 

-*    r-i 

CO    r- 

UN 

H  H 

CO 

-* 

UNVO 

CM  -* 

00 

CM 

3 

on 

-69- 

■69- 

•69- 

-* 

vo 

o  t—  cm  vo  o    co  on 

CM   H 

r_ 

UN          00 

M 
EH 

rH 

vo  un  on  on  cc 

UN  CM 

O  t— 

on                                                  t—  t— 

t—          ON             t—  t—  OOCO    H  VO 

ON 

ON-*  un  H  UN     on  On 

-*  VO 

t—           4-  ir\CO  O  ITiCO  t-  CM0OCO00             Ot— 

t—  C 

O   ON 

00  t—         -* 

on  H  CM  -* 

UN 

O  -*    C—   CM 

en 

CM   CM  VO  -*   t—      ON  UN 

VO    r-i 

-* 

t—  t—  OHCM-*OOCOH 

-*    00 

-*   H         -* 

coco         CO           VO  CM 

o  on  oo  vo 

on  it 

v                                                 CV 

CM 

00  00 

H    t—O-*    00UNON-*    H 

_*    UN 

-*  C 

VO 

O    UN 

H 

l-q 

1    or 

) 

AAMAAfiitAM 

♦t      »i 

PI                   A 

A         A 

H 

o 

CO   H   UN  t—  -*    H   CM   ON  CM 

t— CO 

en  cv 

OO 

UN  H 

O 

vo 

-*  -* 

CM-* 

CM 

CO 

CO 

CM 

h*9- 

■ce- 

■69- 

on 

-* 

EH 

H  t—  ON  CM  on     ON  o 

ON  CM 

CC 

on      .* 

M 
3 

rH    rH  VO    00  C 

ON  t— 

VO  O 

VC 

t—  CC 

t—      -* 

VO  VO  VO  -*   o  VO 

ON 

t-ODOfflr 

-*    CM 

-=r  cm 

CM 

CV|VO-*t—  0-*VOOHUNCV 

ON  H 

CO  t—  O  00 

CO  _*          VO             -*    CM           UN 

VO 

ON  ON  CM  VO 

m 

UN 

CM  H  VO  -*  C—     co  CO 

t-  o 

t— 

CO    ON 

t—  c 

rH 

t—  UN         VC 

VO  CM 

CO    CM    UN  VO 

S 

CM  CV 

cv 

CM 

00  CO 

VOHUNUNOOrHrHOON 

H  VO 

t— cc 

t- 

r-i   UN 

I  a 

AflxnAnrt^nA 

A        A 

<* 

o 

UNrHCVl-*0OHCMCOH 

.*  VO 

00  cv 

H 

ON  H 

Ph 

CO 

on  on 

H  cv 

-* 

-* 

C5 

H 

-69- 

•«e- 

-69- 

CM 

en 

O 

ONVO   t—  UN  t—      ONCO 

CO  Ov 

ON 

00         t— 

H  CM  ON  H  VC 

VO  CO 

UN  00 

H                                                                        VO  O 

UN          H              O   UN  UN  on  C 

O 

ON 

C—  CM   CM  VO   ON      ON  rH 

CO   ON 

ON            _*00VOCMVOOUNCOUN-rtCVI              COCO 

-*  O  -*  ON 

co  r-i       en        *  ovhco 

M 

O  .*  t—  CO 

t— 

CM    CM   I—  VO   UN      O  CO 

ON-* 

-* 

CMCOVOCOCO    ONH   ONVO    H 

00  H 

ON-* 

H 

O   CM          CC 

r- 

ON  CM  on  VO 

H  C\ 

on     oo 

0O  00 

t—  ONOUNCMOUNCOH 

VO  CO 

OO  cv 

UN 

vo  VO 

1    CV 

a             AAA«*MAn 

A      n 

A 

n              A 

A        A 

o 

00         CMOOCMHHt-H 

00-* 
CM   CM 

HCO           00 
H    r-i          VO 

H  H 

-* 

•69- 

-&> 

•69- 

H 

CM 

• 

•      • 

•  d    •    • 

•    o    CO     • 

^-^ 

•  -o 

•  ■H    II)      • 

3 

a 

•  o> 

•    -p  u-i      • 

M 

a> 

•  <u 

•     Cd    r-i       • 

d 

CD 

to 

CD 

u 

•    <H 

a    ' 

••HP). 

•H 

fH     U 

Q 

p 

u 

o 

-p 

• 

O     ' 

'     •    o   ft    • 

- — s 

U    CD 

S 

O 

CJ 

<d 

a 

m    CD 

•H      • 

•    «1    3     • 

-p 

a 

-p 

cd   P 

3 

rl 

cd 

| 

9i 

d   > 

•P      • 

d  ?h  to    • 

fH    "C 

! 

co    o    c. 

d  +> 

i-q 

O 

4 

a 

1% 

O    CO 

O     P< 

O    4 

O  -P    c 

<u  d  u  -p 

CD 

u 

Ph 

CD    p 

2   -P 

£rt 

•H    CD       «     • 

CD 

^>     J- 

1         >>   • 

V    3    <L 

^    CD     CD     d 

H    bO 

CD 

CD 

-P 

•    O  -H 

-p   cd 

h3    co    cr 

S  d 

-P   T3    CO      • 

bO  CD    cd  t- 

u    -• 

cd  V 

h  a  p  a) 

i-H    cd 

CO 

P 

p 

O 

CO 

d    d 

t 

<u 

o  o  c 

W    cd 

cd         U     ' 

>n    bOH  ^ 

o     • 

H 

>>  p  -p      a 

pq  h 

d 

-p 

|B 

■     CD     O* 

a 

u  a 

Ph         P 

EH     P    CO   -H      •   -H      •   H     Cd    ^ 

-p    • 

cd  tJ  t: 

+>   o  co  -p  -p   a 

=d  -H 

•rl 

-P 

• 

—  tf 

■    <H     CD 

<H 

d  i 

H     a    ^    O    ft    d)      ••H.Ccd'MJ- 

EH    B    S 
3     CD     U 

•H    3    CC 

•H  ^--    CD     d    to     S- 

i4    co 

cd 

CO 

p 

E 

p  y  >>_.  . 

_  "b  Hr 

Cj-HCD-HftCDOO^OC 
EHcdcdMPCD^                   O          ^ 

H           >    0)    CD    C. 

J 

Sh    Cf 

cd 

,a 

CD     ». 

1          EH   <J   -P   T3   'o 

IC 

1        -H    +3 

a  cd  «. 

B  >•  o 

P) 

•H    tJ     fl     S     r     Ct 

eI  e 

60  a 

P 

n   a 

W       -Hag 

«  W  r-j    td    3 

a 

cd    a) 

>H    CD    J- 

w        ftPKa'fHTH'clh        toa 

S  d  -p 

cd  >>  tc 

U    M    Q 

+>  d  -h  +>  d 

3  k  3        to  -h   a 

r 

i 

A 

•H   V 

a 

Sh    !h 

Cd   <M 

O      "CDCDCD          fl    a    O    l(flr 

EH  -H    p 

,     o 

rl     S 

Tf 

CO 

CO 

■t- 

bO 

«H      1     4- 

CO          CD 

<D    C 

CD    H     3     P             r- 

h    CJ 

S 

9 

<i- 

a  m  -p  to  >» 
s  a  Ti  no  5? 

_  -^ 

a  c 

w  ..„..„  ^  >»  t*       cd^>d<i- 
QNbObOdVifHCDHcdOC 
W-HddcdOJCDd^Ha 

Ph  4<J    > 

bO  d  t- 
d  -H  -C 

«H                ^      >      >,^ 

o  _, 

cd 

d   c 

*■ 

1     >c(   o 

%h  o  a 

>    O    d 

<H    Cd    d    fn    u 

T)    CO 

S  t 

M 

CO 

•H 

<|   i4    <U    (3    CD 

c 

>     a  o 
cd  -p 

o  a  e 

a  o  -h 

•H    ^!    r- 

H     O    "H    -H     ID    r 

1  §§ 

to  a 

!>. 

H 

d 

* 

■           t-q  *h  •rj  a 

a 

Eh  rH  -H  -H         d   d  *H  tJ              cr 

D      O   -H    13   T3      •   -H   -H    H   -H   "O   rH   ^ 

W-prHH,d.d,d  o  cd  cd   cd  +- 

H   -p 

d   o  •■- 
■H   rf   c: 
cd  g  ft 

•h                 d  i- 

-i- 

cd 

>H 

cd 

<u   a 

>       ra  h       <H  -h  fn  a 

1               CO 

cd  H   b 

,_    to    fl 

O     CD    rH    H   -H    •!- 

CO    d    3    Cd  £\   H- 

M            CD    +>     ^l     f- 

^! 

CD    -P 

bO,c 

»         EH  EH  H  H  ,d    O    P 

1       tJ    (U 

3   cd   cc 

2    CD  -H 

o   d  ^>   cd   a>  a 

PM    d  rO    cd    to 

|j 

CO           'H  r|    O   fl   r 

1        O         O    P   oj    cd   o 

1       CD    t> 
CD   -H 

rt    O    a 

JSh-H-HOOOC0Ph^.P£ 

WcDPPcdedcdcdd-HOC 

K    >    cd 

^    vH     ?H 

a 

CD 

H  -p  -P    O 

3  o  o  cd 

«    fi    !>>  CD  .d    > 
w    o    o  .d  +>  -r 

H 

5! 

o   u  >>  a)  -p 

K    O    O^J    Hi 

«  & 

i          O          V 

)    PC 

1  5 

:  h 

> 

•     Ph  hh 

>    EH 

CO  Fx. 

PC 

nsssc 

P 

PC 

E- 

S 

Pm  h3 

O 

« 

> 

E- 

tH  S 

A*  C 

a 

^ 

c 

P 

C->   CJ 

V. 

3 

c 

cl 

> 

>1 


17 


s 

u 

re 

fe 

U) 

o 

s 

T3 

C 

re 

c 

re 

« 

u, 

* 

0 

M-l 

1— 1 

o 

b 

t/3 

"3 

re 

c 

H 

a 

i— 1 

^ 

c 

02 

u 

0 

"3  ■* 

0 

3 

c 

0 

re 

r/T. 

C 

to 

TJ 

+-* 

c 

re 

re 

W 

c 

•7; 

t-, 

0 

3 

to 

CD 

Tl 

tt 

c 

re 

to 

<u 

m 

IM 

O 

00 

>N 

bJO 

-O 

re 

u 

<u 

> 

< 

O 

00  _* 

aj 

1    CM 

0 

M 

vo 

H 

CM 

+  o 

O   IA 

o 
ia 


ON 

On 

J-  on 
I   -* 
O 


co 


o\ 

IA 

CM  CO 
I    CM 
O 
OO 


H  CM 
I  H 
O 


VOWVO  lAO\ 
-*  O  LA  CO  O 
C— VO  CM   CM 


VO   LA  0\  CM   CO 

O    rllAlAH 


CO  ON  Ox  rH  ON 
ON -3"  LA  H  on 
CM   CM  H   t— 


NO  O  -*  CM  LA 
H  CO  NO  NO  O 
CM    H  C— 


IACO   O  CM   CM 

o  co  no  00  _* 

H  NO 


.*  ia  on  on_*  onco  onco 

U\OI    1AOO    HCO   W    r| 

o  c—  on  vo  vo  la  on  o  on 

-*t— -*coooaocMCMon 
H        CM  H  on 


c—  o 

co  On 

en  la 

NO  CO 
H  ON 
H 


ON-*    LA  IA 
CO   On  rH  -* 

on  t—  la  t~ 


on  no 
co  On 
on  on 

on  no 
on  h 


H  t- 

ON 
ON 


on  no 
co  CM 

-*  -* 


O  O   C—  C— NO 

H  co  H  H  OnJh 

On  ia  la  CM  vo 

o  on.*  no  o 

on  h  -*  ia  on 


ON  CM  VO   IA 

on  t—  on  CM 
O     CO  -*  o  u-\ 

OnVO-* 

on       h 
-69- 


o  _* 
-*  H 
H  On 


co  ltn  On  CO 
CM  -*  t—  O 
_*  on  CM  CO 

CD 
0 

ON  LAVO 

CAHJ- 

on  t—  cm 

H 

LA 

lAOO 
on  On 
On  la 

CO  -* 

-*  O 

O    LA 

0 

CM 

O 
on 

t— 

H  VO 
IA  H 

LTN  NO 

H  H 
•OS- 

CM 

lAHrl 

On 
H 

t— -* 
NO  LA 

O  H 
t- 

■eo- 

H 

on  ir\ 

t— 

CM 

CM  -* 

VO 

H  CO  C— -* 

H 

ir.no  cm 

-* 

NO   ON 

LTN 

CO  t—  on  On 

ON 

NO    LA  t—  O 

0 

O   C— 

00 

co  t—  on  la 

LT\ 

OJ   COO   Lf\ 

IA 

IA 

UA 

\0  4-04- 

NO 

ON     1    LA 

-* 

O 

i-l 

0 

H 

cm  on  h 

C- 

CM 
-69- 

O   I— .3-   O 

O    H    CM    LTN 

co  on  h  co 

on  co  no 

rH  VO   O 
t—  CO    H 

On  on 
ON  H 
H   CM 

on  on 

CO  H 

H  -* 

co  on  no  on 

rH   O   O  -* 

on  ia_*  t— 

NO  -* 

t—  H 

ON  CM 

ia  on  on  0 

H  H 
•OS 

H  on  H 

H  la 

H 

no  on 

LA  IA 

on  t-  h 
-* 

cm  on 

IA 

1 

ONCO   LA  LA  C—  OnOlAOniAO  OnLAlACO 

CM   O    CO  CM  CO  NO   C—  VOCONOCO  H  -*  CO  CO 

OnNOrHNO-d-OnONONrHNOON  CO  NO    H    LA 

-*  on  ,-h  on  h  on  onaotA  cm  t— 

r-1  H-*  -*  J- 

-69-  ■««■ 


■HMD 

on  no 
t—  o 


NO 

o 

H  t- 

t- 
o 


-3-  On 

ON 
CO 
■&3- 


o  o 

CM  CO 
ONCO 

t— 
t— 


no  ia  cm  on  NO 

Wffl  J- J   D\ 
Onco  cm  On  On 


_*  -3-  NO  -* 

j-  on  rH  on 
on  on  la  on 


o    co  h  on 


NO   i-l 

on  on 

O  H 

on  ia 

H  CM 


NO   O 
ON  O 

CO  o 
on  cm 

H 


rH 

0  ^-  t—  t- 

ON 

H  On  t— no 

O 

t—  t—  H   IA 

H 

co  H  -*  on 

OO 

co  onco  on 

0 

t—  t-  cm  on 

CO 

NO   CM   O   O 

H 

t—  cm  on 

t- 

CM   CM    H 

VO 

H 

H  ON 

on^f 

CM   CM 


CMCO  J- J-  O   HOn_rflA 
HCOCMOVOt— NOt—  O 
OCONOLACOCMCMt—  O 

H   ON 
O  CO 
CM  CO 

HJt-H 

cm  t—  j-  H 

_*  J-           NO 

CM   ON 

LA^- 
IANO 

ON 

*   O 
ON 

H 

ON  IA 

Onco 

IA-* 

CO 

0 

on  on  t—  -=*■ 

OJ   IAO 
H  W  J-  UN 

J* 
-* 
m 

0  onco  On 

^t    CM   IA  LA 
t—  CM  -^   LA 

on 

LA 

NO  t— 

ON  LA 

0  on 

CM   CM  CO   O           r-i   H          ON 

H 
-€0- 

t— _* 

O   CM 
CM   H 
■OS- 

on  on 
en 
1 

IA 
CM 

0 
t- 

H 

t— 

ia  On  on  CO 
CM  H 

M3 
IA 

JCOrl 

H 
-W-    1 

rn 
H 

on  ia 

-3- 

CM 


00 


en 

CM 


NO 

o 


CO 


03 
H 


+  LA 
O  H 
O  H 
CO 


ON 
ON 

t— 00 
I    LA 
O 
LA 
NO 


ON 

-3- 

no  on 
1   on 
o 
o 

IA 


I    CM 

O  H 


ON 

en 

on  j- 
1  en 
o 

NO 

OJ 


ON 
IA 

CM  CM 

1  on 
o 

CO 

H 


•H    <H 
01 

<H 

•3° 

u 

a>   cu 

60,0 

9  I 


t—  NO  CM  t-  ON 
on  j-  no  ON  CM 
CM   O  H   t— 


COND4- J-  t— O-d"  ON^t 
OOO  H  OMAt-OVO  J 
t—  CO  NO   O   IANO   ONNO   On 

J    LTNCICONOt-  CM 

cm       en  h       H 

-ee- 


OONrHOOH  OONHlAOHCMNOt— 

CMHNOLAO  COJJ1AH    1-VOIA4 

t— NO  HLA  COLAOnNOCOOnNOt—  NO 


-=t   IA 
IA  CM 


^t  en  h  on  on  on 

H         CM   H 


NO  O   H  ON 
on  CM  ON  O 

no  en  on  no 
cm    1  h  on 


NO  On  t—  CO 
on  onco  h 
-d-  en^t  cm 


H  o  on  o 
on  On  CM 


<H  On 
oo  o 

-3  CO 


oo 
CO 


H  on 


la  on 
-3-  0 

CO 
CO 

on  CM  -*  IA 
cm  H  on  t— 
on  on  on  on 

m 

ON 

IANO    t— OO 
O   LAND  -S- 

on  on  ON-* 

t— 

>o 

H    IA 
CM  NO 
CM   O 

t—  rH 

O 

CM 

CO 

0 

Cvl 

CO  CM   H  LA 

H  co  on 

CO 

H 

O   O  NO 

(-(OH 

CO 

H 

rH 

-*  OO 

NO   O 

H 

CM  OO 
OO  O 

cm  on 

tr- 
CM 


o  en  on  h  h 

on  nooooco. 

CA  On  t-  rH  -*No 

t—  ^t  NO    t-MD  J 

CM  -a-  CM  CO 

H 


no  -*  o  en  .=*■ 

NO  ONNO  00  NO 
LA-*  00 


r-OWHOO 
H  t— NO  O  OO 

_*  on      h  cm 


j-  la  j-  on  o 

O  NO  NO  CO   t— 
on  CM  CM 


NO  IA  J-  LA  H 
CM  O  NO  CM  H 
CM  CM  CM 


LAOCMONONOONOIAIA 
CO  t— NO  t— CO  t~-CO_3-  H 
_3-miAlAONCNJ0nCM-d- 


H  CM  VO  O  CM  t— 
H  H   r-\ 

■tfr 


en^t 
o  o 
en^t 


co  onco  t— no  on 

NO   H  VO   ON-*  -* 
ON         ^t 


H  on  no  on 

CM  t-  H 


OOt-HCMCMCMOOOOCO 
OOCMt—  ONLAO-4-VO 
t—  on  CM  ON-*  CM   COHNO 


t—  cm  on  CO  CM  IA 

^   H 


t— CO 

VO  CO 
O   CM 


H  CO  O  CM 
HVO  H 


VOOOlACMOCMt— H 

o  o  on  cm  LAvo  t—  onvo 

OCO   CM   LAONIACM   ONCO 


en  en 
o  -*- 

CM  VO 


IA  H   H  00  H-*' 


o 

o 

H 

-co- 


-*  00   LA  CM 
-*   t— -*  -=)- 

vo  on_n-  on 

co"  1 
t— 


**COW 

vo  on  o  co 

vo  on  on  cm 


onvo 
o  CM 
H 


CM  VO 

LA  CO 
O    ON 


en  o 

CO  CO 
H  On 


On 
VO 


CM  CM 
LA-* 
CM  LA 


ON 


J-  CM  LACO  O 
ON  IA  H  on  CM 
I—      ON  CM  VO   CM 


vo  co  co  on 

O   ON  H 

Onco  cm  on 
cm  co  -* 

^t    r-i   rl 


co  t—  en^t 
vo  h  on.* 

C-  t—  CO   CM 


O  ON 

la  on 

CM  VO 

onvo 
-*  vo 


CM      CO   ON 
VO      _*    ON 

o  on 


IA      HlALAVOONVO-d-VQ         CO      -*0 
ON  OOrHLAOOH  IA      CO  IA 

-ce- 


00 

en 


o  on  on    la  00  o  vo 

CM   t—  ON      CM   O    H   ON 

o  i-h  h     on  on  1—  on 


on  LA  LA  cm  t— 
CM 


On    -*  CM  O  -* 
OO      LA-*   ONVO 

en    co  on  h  cm 


ON  H   LA 
CM    H 


O  -*  -* 

LA  CO   On 

VO  H   LA 

VO  t— 00 

J  CM  00 


-* 
CM 


-*   ON  O 
H-*  H 


NO  LA 
CO  On 
OO  LA 


00       m 

vo       vo 
■to- 


rn    cm  h  o  ON 
00     o  NO  00  00 

on    no  en^t  la 


H  la  o  rH  co 
CM  H 


0  co  on  h 

co 

O   O 

OHW4 

at 

CM  -* 

0  -*  co  en 

IA 

O  CO 

IA-*  -* 
CM 

-69- 


-S-      On  NO 
CO     H  CM 


CMC—  OOVOOOCMONCMLA 
J-  H  H  CM  On-*  On  on  la 
oOrHONononoNHt— h 


en 
vo 


-* 
-* 


00 

CO 


a)  ^3  2 

U  -P   -P    a) 
"    rl  iH    <U 

-.ft  8" 

d   aj   aj 

hlUO 


1) 

£9 

cu 

PI 

■p 

o 
+> 

U) 


o 

fn 

O 
-P 

I 
SI 

CO 

•A 

■p 

o 
■p 


a 
o 

•H 

a} 
•H 

a} 

> 


18 


to 

bfl 

o 

X 

T5 

a 

03 

c 

03 

Ih 

o 

M-l 

4 

o 

* 

r>» 

u 

ON 

l/J 

i— I 

m 

c 
ra 

O 

C 

J 

^ 

i— i 

T) 

C3 

03 

L| 
U 

0) 

X 

•(-J 

c 

3 

cj 

0 

E 

CO 

■i-j 

OJD 

OJ 

G 

> 

C 

m 

i— i 

« 

V) 

(/I 

0 

o 

00 

U 

-a 

bJO 

C 

c 

03 

U 

03 

N 

4J 

oo 

a 

>> 

O 

jn 

<u 

hO 

« 

s-. 

<u 

> 

< 
1 

1 

03 

00 

i— i 

<u 

XI 

03 

H 

CO 

ON 

1 

ON 

NO 

-3-  co 

CI 

i  -3- 

o 

C5 

-=f 

a 

CO 

M 

EH 

o 

cO-3- 

tvi 

1    CM 

O 

W 

NO 

H 

CM 

+  o 

O    LA 

o 


H  CM 
I  H 
O 


CO  CM    CO  ON  rH 
COCO  -S-  CO   t— 

rH  NO 

NO  -=t 

ON  t— 
-3-   CM 

CM 

CM 

CO  CM    H   O    CO 

CM    H  -3-    COM3 

H 

H  -3 
ON  CM 
H 

rH  CO 
CM  ON 
CM    H 

CO 
CM 

H   CO  f-  CO  t— 
VDND    IAIA1/N 

CO  CO 

NO  t— 

CM  t— 
CO   ON 

LA 
CO 

CO  O  CO   t—  CO 

CM  H  -3-  CO  f- 

H 

CM  -3- 

CM 

CM 

CO  LA 
CO  H 
CM  CM 

H 

o 

co 

CM 
0T 

CM  CO  CO 

t—  LA  LA 

CM  NO 
O    rH 

CM  J- 
CO   t— 

r-< 

ON 

ro 

CM 

ro 
H 

CM    CO-3- 

LA-3-    rH 

CM 

_3  O 
f-  CO 
H 

CM  LA 
H  CM 
CM   CM 

CM 
H 

CO  CM    rH   0O-3- 
O   O  CO  -3-    CM 

CO   CO 
CO  -3 

NO   IA 

H 
O 

_3   O   H    CO  LA 

CM   CM  NO   LA  LA 

CM 

-3-   CM 
CO-3 
CM 

t—  O 
CO   C— 
CM   CM 

t— 
H 

O  CO  On  On  NO 

ON  CO    rH    LA  O 

ON  H 

-3    O 

O  -3 
O    LA 

CO 
LA 

CM   CM  CO   ON  H 

CM   CO  ON  H   H 

H   LA 

CM   CM 
CO  .3 
CM    H 

CM   CO 
CO   CM 

H 

-3- 

O-3-,tC0HOCM0N-3-C0CM 
CMCMOOnCOCOLAHCOCMH 
O   O   t—  -3-  CO   LA  ON  O   LA 

_3CMLAONOHOOOCO 
H  H  H 

•69- 


NO  NO 

COOLAIA-3-COOCOLAON-3- 
rH  VO  CO    COCOLACO    LALAH 
-3OCM-3-ONrH00CO_3- 

t—  HCMNOCOrHCMONCM 

-69- 


NOHNOCMHMDNOHONCOCO 
COCOCOcOt— OHO-3-H 
t—  ON  CO  ON-3    O   C13^f 

LA  CM  -3"    CO   rH    CM    ON  H 


LA  O 

LACOLAHCOt—  OLArHLACO 
rHrHONCMOOCOOCOONrH 
COrH-3-    COLAONONCO    t— 


CMt—  rHHCOONCOC—  r— NO   CM 

rH-3--3-CMlAt--NOt--CMrH 

O-3-3-HHC00NHC0 

«\  n        ts        «s  «%        «\ 

CM  CM  -3   CM  CO   CM 

-69- 


t—  CM 
LA  t— 

CO  ON  IA  H 

O 

rH 

O  On 

On  t— 

t— CO 

CO  t— 
NO   LA 
-69- 

CM   O   CO  O 
NO   CM  -3-  CO 
t— CO         NO 
#*     #<            #< 
,3    LA          O 
CO  CO         t- 

co 

iA-3-  t- 

C—  LA  LA 

ON  r- 

CM 
NO 
LA 

CO  O  t— 

CO  CO  H 

ON 

H  -3- 

t—  CM 

H 
CO 

NO  J- 
CONO 

CO  H   ON  rH 

o 

LA 

t-  ON 
On  CO 
LA  NO 

ON-3 
CO  CO 
-69- 

ON  t—  CO  .3- 
-3-   LA  CM  CO 
NO   O          CO 

O  .3-          LA 

CM   H          H 

CM 

t—  On  LA 
On  On  no 
co  t— 

-3- 
CM 
CO 

H  -3-  NO 

NO 

ON  LA 
t—  CM 

CM 
CO 

t—  NO 
O  -3- 

CO  CO   CO  NO 

o 

LA 

CO-3 
ON-3 

rH    LA 

O  -3 
CO  CM 
-69- 

t— -3  CO  CO 
J-  NO    CO  CO 
O  NO          -3 

NO  .3-           t— 

H   rH         NO 

r-i 

COCO  -3- 
t— -3  NO 
ON  CO 

CM 
LA 
CM 

CM   O  NO 

-3-    CM    H 

O 

rH 

H  O 
r-  CM 

ON 

CM 

H  CO 
CM  ON 
H   CM 


On -3-  NO  CM 
H  rH  COCO 
CM    CO         NO 


NO  CM 
CM  CM 
-69 


CM  -3 
CM  t— 
CO   O 

CO  LA 
CM  H 
-69- 


CO  CO 

H     r-i  CO 

H 


O  ON  CO 
t—  ON  t— 
NO    ON 


CM   CO 
-3-  NO 


NO 

o 

O 

H 

O 

IA 

CO 

.3- 

H 

t- 

CO 

ON 

r- 

H 

H 

LTl 

t—  CM  CO   O   O  CO 

CM    CO  CO  CO 

LA  CM    H 


CM    CO  rH  O   O   CO 

CM  NO   CM  O 

NO   H    H  H 


CO  t>-  CO 
t—  H   CO 


+  LA 
O  H 
O  H 
CO 


ON 
ON 
t—  OD 


NO   CO 
I    ON 


ON 
ON 

-3-   IA 
I    CM 
O  H 
-3- 
CO 


ON 

co 

CO  J- 
I    CO 

o 

NO 

CM 


CM   CM 
I    CO 
O 


o 

id 

H 

cd 
-P 
O 

•p 

> —   co 

a 

cu  u 

N    cd 

•rH     <M 
CO 

<H 

a  o 

•H 
<D    <U 

as  3 

K  a 


rH -3-   CM    ON  O 
NO   H   H   CM    O 

CO  O 
CM    CO 

O  .3 

t--3- 

NO 

CM 

CO  LA  CM   t—  t— 
CM          CO  H   CM 

CO 
O     1 

CM 

t—  CO 
O    LA 
CM    H 

-3- 

LA 

-3- 
O 

CO  CO  NO 
t— -3-   O 

On 

LA 

i-H-3- 
O   LA 

CO  t— 
On  O 

NO 

CO 

^3- 
CM 

LA^l-    CM 
CO  CM 

en 

CO 

-3 
H 
CM 

CO    H 
H  NO 
CM    H 

LA 

NO   O 
CM  CO 

LA  CO 
LA^f 

LA 

H 

LA  CM 
LA  O 

NO   On 
t—  IA 

r~\ 

CO  .3- 
CM 

CO  H 
CO  CM 

CM 

-3- 
O 
CM 

CO  ^f 
O    LTN 

CM  H 

-3- 
LA 

H   CO  C1J- 
CO   CM   t—  CM 

O 

CM 

LA  CM 
IA  O 

LA_3- 
CO  CO 

H 

o 

O  NO   LA-3- 
CM          CO  CM 

P0 
CO 

CM    H 

rH 

CM     1 

NO   CM 
rH  NO 
CM   H 

LA 

CM   O  -3 
On  CO  -3 

CM   CM 
CM   CM 

-3-   CO 
t—  LA 

NO  CO 
CM   ON 

en 

CO  NO   CM 
H         -3- 

CM    O 
00,3- 

H   CO 

CM 

CM 

H   LA 
CO  CO 
CM   H 

LA 
.3- 

ON-3-   ON  O 
CM  -3-   LAND 

O 

o 

LA  rH 
t-  O 

rHVO 

NO  H 

LA 

-3- 

NO   LA  CO   O 
H          0O-3- 

CO 
CO 

O   CM 

H 

CM 

CO  NO 
CM  H 

CM 

CMrHLAONCOrHONONLA^-O 
NOHt~-CONOHNOLACOCMH 
NOON-3-t—  LA-3-OOnH 

-3-HCOCOONCMNOOr- 
CM  H  H 

-69- 


-3--3-LACOHCOCOONOCMNO 
NO    LA  ON-3-    LA  O    rH  -3-    rH    CM 
COCMCMNOlAHOnOnC— 

-3-rHCMONLAHCOONCO 


NO-3-NOHOCOONLA-3-tv-  -3- 

NOCM-3-CO-3-COCOOL--H 

-3COLACMCMCOH-3-H 


COrHNOCM-3-COrHNONO^- 
CO  CO  r— -3-  ON  H  t—  LA  rH  H 
NOt—  LAOCMNOCMOON 


t—  ONrHi-HHOOrHCOCOOOH 
ONONOrHOCMNO-3COH 
ONLACMONCOLAONt—  r- 


-3-   H 

CMVDrHOO.3-    rH-3-NOOCOrH 
-3^    LANOO   O   ONLANONO   H 
CO-3^NO   HCM-3-   CONONO 


t—  NO 
O  ON 
CM    LA 

O  t— 
CO  1-- 
■69- 


O  CO 

NO  -3- 
l—  LA 


LA  O 
CM  J" 
CO   ON 

CO  CO 
H  CO 
■«9- 


rH  O 
-3  NO 
NO   CM 

CM  CM 
H  CO 
-69- 


ON  CO 
-3-  CO 
O  NO 


CM  ON 
H  O 
-3    CO 


H  CO  NO 

CM 

O    H 

CM 

CM 

O  -3" 

H 

rH 

-3    O 

ro 

-3-   CM 

-4" 

ON  CM 
r-  CO-3- 


H   CM    rH   O   O   CO 
-3-  -3-    H  -3- 


On  t—  LA  rH   H   LA 


ON  CO  CM 

t—  CM    CO 


LA  LA  ON  LA  LA-3- 


ON  CO 

CM   H 


ON-3-  CO  -3- 
-3-  LA  CO  -3- 
NO    ON  O 

CO  On  O 

CM  CO 


NO  NO  CO  rH 
-3-  LA  CM  CO 
-3-    ON  O 

CO   On        NO 

r-i  LA 


LA  CO  LA  rH 
t—  CM  H  CM 
CM    LA  r-\ 


CM    rH 
H    ON 

O  NO  c-- 
la  co^-r 

-3-   C— 


NO    O   ON 
LA   ON-3- 


CO  LA  t— 
r—  LA  LA 
NO  CO 


t--o 

LA  H  t— 
ON  H  CO 
ON  CO 


t—  LA  LA  O    O    ON 


o  r-  ON 

CO  -zt    H 


CM  NO    CO  O   O   ON 


rH  NO   O 
CO  _3    CM 


LA   rH    CO   O    O    CO 


H  CO   O 
CO-3-    CM 


H  H  On  H  O  la 


NO    rH    t- 

CM    LA   rH 


t—  LA  CO 
t—  CM    CO 


CO    LA  NO 
t—  CM    CO 


CU 

rl 

d 

0) 

a 

<u 

-p 

o 
-p 

bO 

a 


a 

> 


oora 


19 


X 

£ 

u 

cd 

to 

>> 

r-~ 

oa 

ON 

Q 

>— 1 

<-M 

in 

O 

O 

>, 

s 

i- 

■^ 

+  VO 
O-* 

_* 

co 


on 
oo 

on  t— 
i   oo 
o 
vo 
oj 


on 

CA 

(M  H 
I    CO 

o 

CO 


t—  LA  O  CO  CO 
_*  LAVO  VO  on 
LA-*  H 


CO  o\  o\co  o 

ON  LA  CA  LA  LA 
<M    OJ 


H    O   O    LA  O 

OJ   OVO   IAN 
OJ   CM 


oj  en  H  ON  LA 
.3-  OJ  VO  00  LA 
H    H 


VOCALA-*OOOVOCOOO 

t~-  00 

(-0OM  t^ 

O   0J 

O 
H-* 

VO    ON 

VO 

CO   OJ   LA  O 

ICN 

O  CO  OJ    LA 

irN 

J-   ON 

OOVOOLArHOOOOJ-* 

c—  O 

VO  CO  -*    00 

00  LA 

O 

VO    C— 

Jt 

VO   ON  C— CO 

rH 

0OVO    H   LA 

VO 

00  _* 

LA  ON  CO    CO  CO  CA  ON  LA  rH 

O  -* 

-*    OJ    t*-VO 

H  O 

00 

VO    t- 

-* 

OJ   OJ   LA  0O 

LA 

ON  H   OJ  CO 

rH 

VO    UN 

O   IA  CO  C~-  COVO    OJ    rH  VO 

CO    ON 

H-*           0J 

ON  H 

OJ 

^t 

LA 

-*  CO  VO   LA 

-* 

O  VO  H 

on 

co  c— 

H         OJ  H                            OJ 

ON  LA 

CO  H 

ON 

-* 

H 

H 

H-*   CM 

ON 

OJ         H 

o-i 

OJ 

•69- 

■69- 

H 
-69- 

H 

•69- 

ON 
VO 


COVO  O  ON-*  LACO  LA0J 
_*  VO  CO  rH  0O  ONONVOCO 
COVO   OJ   C—  ON-*  VO   HCO 


CACOVOOOrHOOOOrHVOVOt— 
t-\  H  H  VO  -* 

-69- 


CO  t- 

oo  t— 

I—  t— 


LA  00  00  00 

-*  ON  OJ  VO 
00  OJ   H  t— 


OJ  ON 
LA  H 
•69- 


-*  VO 
OJ  CO 


H  H 
LA 
VD 


VO  CO 
ON  CO 

VO  -* 


LA  H  O  t- 
ON  ON  LA  LA 
t—  rH  VO    H 


C—  VD  CO  ON  CNJ  _*  LALALA 
t— CO  t--(Ot-t-4-J  H 
J-lAffl   HM3   h  lAOOO 

H  VO 
on  LA 

-*   H 

VO    ON  O   00 
LA  ONVO  VO 
ON  t—  H-* 

ON 
C- 
00 

-*  oo.*  .*  h  oj  oj  H-* 

H  H  H 
■69- 

ON  00 
CA-* 

oj  oo       oj 

^t   H 

•69- 

ON 

LA 

o 

o 

H  CO 

-* 
-* 


vo 

CO 


ON 
CO 

•69- 


CO  ON 
VD  H 
CO    H 


00 
t- 

■69- 


OJ   ON  ON  H 
H  OJ   0J 


C—  t— VO  O 
CO  H  ON  O 
-*  CO   rH   OO 

H  J-   1AJ 
H  0J   H 


0J  OJ  00  H 
ON-*  VO  t— 
00  H  H  VO 


LA  t—  OJ 
00  VD  CO 
OJ  VO 


t—  LA  t— VO  CO   OJ    t—  00  0J 

W    t-rlt-CNHVOHOO 

O  H  LA-*   H  C—  H  t—  H 

VO    OJ 
H    LA 

LA  ON  OJ  -* 
C—  CA  CA  CNJ 
OJ   O   H  CO 

O   t- 
H    LA 
00  CO 

CO 
CO 
OO 

O-* 

c— 

ON 

J* 
C— 
ON 

LA  00  00  LA 
O   LACO  VD 

VO  CO  t—  .*• 

VO 

o 

00  OJ  O  O   H  H  OJ         ON 

H  H 
-69- 

H  H 

-*  oo 

VO  CO 
OJ 

-69- 

LA  LA 
00 

00 
OJ 

CO 

_* 
-69- 

CO 

-* 

H  H  t~--* 
H  H 

LT\ 

CO 

t— VD 
H 

•69- 


t—  vo  vo  co 

CO    ON  00  H 
H  H  CO  VO 

CO  H  LA 

H 
•69- 


t—  oj  oj  o 

VO    OJ   OJ    OJ 
OJ    t-  ON  LA 

00     I       I 

H 
•69- 


CA-* 
H  OJ 


-* 
-* 

t-  CO.* 
00  VD  VD 
00  OJ 


To 


-*  LA  LA  00 
VO  OJ  OJ 
00  00 


ra  S 


S  E 


^3 

u 

m 

X 

-l-J 

a 

3 
O 

o 

r/i 

r! 

m 

T3 

a 

C 

R| 

to 

c 

TJ 

Ih 

a 

OJ 

43 

u 

c 

O 

u 

3 

2 

+-> 

U 

hfl 

M 

c 

-i-i 

03 

to 

() 

u 

'o 

!7J 

cfl 

TD 

Ih 

d 

<u 

m 

> 

< 

N 

1 

in 

>i 

UN 

T— 1 

-Q 

u 

^> 

03 

H 

+  t- 
o  vo 

oo 


ON 
CO 

00  o 
I     LA 
O 

vo 

OJ 


ON 

LA 
OJ  VO 

I  -=r 

o 

CO 

H 


-P 
o 
-p 
^_-  en 

a 

<u   u 
N    oj 

CO 

<f-( 
fl  o 
•H 

U 
0)    cu 


w  s 


CM  J  O  MO 
00  t-  t-VD  H 
^f   00  CO 


VO  O  -3-  OJ  -* 
ON  LA  t-  LA-* 
OJ   OJ  H 


ON  t—  00  CO  C— 
H  CO  t—  -3-  LA 
OJ   H  H 


O   H  t—  O  t— 

IA  00  t^-*  CO 
H   H 


CNJVOCVI-3-ONOLAONON 

t-  O 

VO   t—  ON  t— 

o  c— 

ON 
00 

t-  -* 

CNJ 

J-    LA  O    00 

H 

O  VO    LA-* 

VD 

t—  H 

-*ONHOOOOHOCOOO 

H  QO 

O   ON  LA  H 

CO    OO 

H 

CO  VO 

IA 

VO    LACO    00 

C) 

OJ  -*    O  VO 

on 

VO  O 

hoohooooococ— -* 

-=r  vo 

CO  -*   LAVO 

-a-  on 

LA 

CO    OJ 

rH 

rH    00  J-  CO 

co 

00  00  H    C— 

LfN 

00  LA 

t-VDOLA-=t-VD00HO 

LA  00 

O  LA         CNJ 

ON  LA 

iH 

VD 

r— 

CO  VO    H    OJ 

CO 

OO  VD    O 

LA 

H  -* 

OJ   H                              00 

•69- 

ONVO 

c-  H 
-69- 

CO 

1 

-* 

O 
H 
-69- 

o 

H 

H-*    OJ 

co 

H           H 
-69- 

CO 

OJ 

LAOJ  t— OJ   H-*  C— -*  CO 

00  VO 

-*    OJ    O   ON 

VO  CO 

o 

ON 
'    O 

O  CO 

CO 

VO   ON  O   OJ 

r— 

H  OO  O  CO 

CM 

LA  LA 

LA-*    OOOOlAOJCOVOOJ 

H  CO 

H   LA  H   H 

ON  H 

CO 

J-  CO 

CM 

-*  CO    ON  LA 

t— 

CA-*    O  -* 

-* 

-*    O 

ONONO-*ONLAOOOJOJ 

C^  o 

LA  00.*    CA 

t—  ON 

o 

CA  H 

c— 

00  VO    H  VO 

CO 

OO    C—  ON  CA 

O 

-*    OO 

_*^riAOOojoocOHH 

O    LA 

VO    LA          H 

00  VO 

LA 

c— 

0- 

-*    00  ON  t— 

-* 

OJ'  CO  C~ 

IA 

-* 

H  H                            CVJ 

c-,* 

-*   H 

VO 

00 

c— 

c— 

HWrl 

vo 

H 

CNJ 

H 

•69- 

■69- 

t 

•69- 

•69- 

VD 
ON 


VOONC—  OLAOOOOOON 
OJO_*OC—  IAH00CO 
HOJVDOOOHOHON 


00-*OOHOJOOCOHVOCOON 
r-l    H  H    LA  00 

-69- 


00  OJ 
-*  ON 
VO  c^- 


C—  CO  H  H 
00  CA  H  O 
00  OJ  -*    00 


CO  vo 

OO   H 
-69- 


CO  LA 
O  00 
00  00 


00 
H 
OJ 


00  ON 
OJ  CO 
H    H 


H  VO    OJ 
CA 


CNJ 
CO 


OJHVOCOCOOr-IC—  H 
-*VDCAr-|LACOCAOJCO 
HONOt—  VDC—  t—  ONOO 


OJ   OJ   O   O   H  H   OJ 
•69- 


-*  VO 
VO  -* 
00  CA 


-*  rH  LA  OJ 
ON  00  OJ  LA 
VO    OJ    00  H 


OJ    CA  H 
H-*    00 


-* 
OJ 
■69- 


OJ  OJ 
O  VD 
-*   ON 


O 
OO 
CO 


VO 

•69- 


LA  rH 
00  ON 

-* 


ON  ON  O  O 
ONOO  VO  ON 
-*   OJ   00 


OJ    H   00  OJ    ON 
H   OJ    rH  -* 


CO  *\Dt-h 
00  t—  LA  00  rH 
ON       00  00  H  VO 


CA 
ON 

VO  J"  VO 

LA  LA  VO 

o  VO 


CO 

I 


.* 

CNJ 


CO 

-* 

-69- 


CA  rH  CO  ON 
ONVO  00  C^ 
CNJ    LA  ON  VO 


H    ON  C—  VO    CA 
rH  CO 


CO  CNJ  CO  OO  O 
t—  LA-*  LA  t— 
*       H  VO  -*  -* 


00     I 


CA  ON  ON 
00  rH  OJ 
VO  -* 


•H    V 


01 

u 

oj 
a> 
a 

0) 
Jh 
■P 

o 
-p 


■CJ 


o 
U 

o 
p 

9 

<V 

u 


H 
a) 

o 
p 

a 

•H 


□ 

o 

•H 
■P 

ed 
•H 

a) 

> 

i3l 


20 


03 

[i, 

>> 

l« 

03 

Q 

M-l 

r^ 

O 

o\ 

i— i 

<u 

i/j 

en 

P 

O 

T) 

C 

c 

^ 

03 

i— i 

H-) 

c 

u. 

-o 

<U 

C 

-G 

m 

■*-< 

3 

en 

o 

c 

t/2 

<u 

T) 

+-1 

C 
03 

73 

1) 
> 

C 
i— i 

C 
u 

<L> 

c 

IA 

O 

t/3 

Z 

o 

(J 

ojO 

C 

C 

m 

03 

M 

w 

a 
O 

o 
C/J 

T3 

D 

C 

faO 

03 

03 

u 

> 

rn 

< 

>^ 

1 

J2 

03 

o\ 

*-> 

<u 

J3 

03 

H 

+  vo 

o  ^t 

-=J- 

00 


ON 
00 

00  C— 
I     00 

o 

vo 

OJ 


ON 
irv 

^oo 
o 

CO 
H 


JOO\W  o\ 
H  H  0J   H-* 

t—  t— 
ON  00 

C— VO 

i— -=r 

H 

00 

OO  00  OJ  CO  o 
OJ    H    LfN  00  OO 

H 

00  H 

C—  00 

H 

t—  LfN 

H  H 
OJ  0J 

OJ 

O    t—  00  00  t—      00  t— 
VO   H  ON  O  VO      00  LT\ 


OJ  _*    OJ    00-=f 
OJ  H  VO  ir\co 


OJ  -=T 
O  t— 
OJ 


CO 

co  ltn 
OJ  0J 


LfNH-*-*COOCOO-*000\ 

con  mono  wvo  t-co  w 

LfN  ON  O   00^f   LTNVO    ON  00 

OrH-*ONt—  HOOrHLfN 
H  H 

-69- 


COVOOVOVOH-a-rHCOOILfN 

^t  OJ  J- VO  CO  VD  VO  O  H  W 

co  h  iAO\roo  j  t-o 


LTN  H    OJ  VO  . 

-69- 


H  OJ  O  00 


t—  OJ    t—  CO  -* 
00  ON  00  VO    C— 

-3-  CO 
t—  0\ 

co 

H 

H 

VO 
OJ 

0J    t— _*    O   LP. 

WHt-t-H 
OJ 

-=J-  CO 
H  VO 
0J 

vo 
on 

OJ 

t— 

ON 
OJ 

1 

LfN_*   rH  r-O 
LfNVO    00  ON  t— 

OO  t— 
H    OO 

0J  _* 

-a-  on 

H 

LfN 

_3-    t—  LTN^T    LTN 

0J    H  CO  CO    LTN 

OJ 

O0   LTN 
H  VO 
OJ 

VO    00 
CO    00 
OJ   00 

I— 
-=J- 

C-  H 

t-LTNH-*   t—  OJ   ON  LfN  ,3-   OJ  -* 
t—  00  LfN  ON  O   OJ    00  t—  VO   OJ 
■d-OJOOONONONLTNLTNLrN 

»s         «-  fN         *■"         c»  «k         *t         A 

J-H  W  inn         OJHOl 

H 
-69- 


t—  CO  VO   t— -=f   t—  -J   ONVOCO-3- 
OJCOCOONONCOONHLTNH 
OVO-*CO    LTN  00  LTNCO  VO 

00         HOOOJHHCOH 

-69- 


OJ  OJ 
ON  O 
LfN  OJ 

H   LT\ 

_*  00 
-69- 


OJ  ON 
H  VO 
OO  O 

J-  00 
00  OJ 
-69- 


00  VO 

OJ  o< 

OJ   LfN 

ON  ON 
OJ  H 
-69- 


ON  t— 
-*  CO 
VO  OO 

O  H 
OJ  H 
-69- 


00  H  H  OJ 
ON-3-  H 
OJ-d-         O 


OJ  OJ  LfN 
-*  O  t— 
LfN  CO 


-=J-    ON  00  OO 

00  OJ  ON  OO 

Oll-=t 


LTN  t—  O  00 
VO  00  _* 
-3"  CO  t— 

«*     **  * 

OJ   LfN  C— 

oj  oj      vo 

rH 


H  00 
OJ  00 

LTN  00  VO 
OJ  H  OO 
ON  ON 


OO  H  O  -3- 
O  OO  00 


O   H 

OJ   OJ 


VO  -d-   O  00 
OJ  VO         VO 

CO    O  LfN 

-3-  OJ        CO 
r-\  <-i         CO 


VO  OJ 

J-  O 

rH  VO  00 

-=r  -a-  o 

LTNVO    O  H 


rH  VO 
ON  OJ 

00  OO  o 
CO  OO  OJ 
ON  O   H 


CO  LfN  00  00  O  00 


LfN  t—  VO 
00  OJ   H 


^t  VO  J-    rH    O  CO 


00  H   LfN 

J  OJ  H 


LfNVO  VO    O   O  OO 


VO 
OJ 


t—  H  O 
VO   OJ    00 


00  00  o 
t—  OJ   00 


VO  00  OJ 


ON  t—  t— 
C-  OJ   OJ 


I -3-  H  O  O  O 


H  t-  00 


o 

00 


H  00  O 

co  oj  oo 


+  1^- 
o  vo 

-3- 

00 


ON 
00 

00  o 
I     LfN 

o 

VO 
OJ 


ON 
LfN 
OJ  VO 

]  -3- 
o 

OO 


o 

CO 
H 

ON 
^i  OJ 

a 


<u 


§ 

•H    <H 

to 
a  o 

•H 

u 

c  a 
aJ   3 

«  a 


t— CO  H  CO  CO 

o  o  t—  o  o 


rH   ON 
H   OO 


ON  LfN  LfN 
ON  CO  CO 


ON  C—  00  H   O 
r-{    H    LfN  J-    t— 


ON   rH 
CO  .3- 


CO  . 

oo  ltOh 

OJ    OJI 


OJ   t—  t—  LfN  J- 

oo  t-  h  c— -a- 

VO  -* 
rH  -3" 

OJ     rH 

00  O 

CO 

VO 

ON  ON  O   00  O 
i-J    r-\  VO    LTNCO 

rH 

VO    H 
CO  VO 

LfN  OO 
LTNCO 
OJ    OJ 

OJ 

oi  oj  oo  c—_d- 

t—  LfN  O-*   ON 

LfN  O 
H  O 

OJ   OJ 
00  OO 

ON 

VO  OI  00  O  OJ 

rH  OJ  C— VO  H 

OJ 

LfN  t— 
O  OO 
OJ 

rH  OO 
O  H 
OO  00 

OJ 

H 

OJ  VO    rH   00  VO 
00  LfNVO  VO  00 


LfN  t— 
H   LfN 


OO  VO  VO 
ONVO  VO 


VO   OJ  VO   H  O 

H  oi  t—  oo^r 

OJ 


OO   LfN      .3- 

CO  CO     CO 

rH  OJ    00 


H   OVOVO    OJCC    rl    IACO    IACO 
^tOJt—  CO  HVO  J-  Mjt  OJ 
rHCOLTNCOLrNOJOJOOO 

t—  H-a-t—  LTNHO0H-* 
H 

■69- 


LfN_*COVO-*    ONVO    C—  LfN  rH  -* 
LfNOOOLfN-a-OJVOOOONOJ 
ONOOVO   ONCO   H   00  t—  VO 

-3-HOOLrNOOHOJOOJ 


VOVOOOrHt—  ONONOOCOOJ 

ojj-voo  h  w  j-  rot-H 

rHOJONLTNLfNrHONCO^l- 
OOrHOJLfNOOHHONH 
•69- 


O  HOVCO  OJ  J-  t-  LTNCO0O00 
^1-  CO    t—  _*    LTNVO    t—  rH    ON  rH 
HCO    O    ONJ-VOVO    OVO 

OJ  OJ  OO  OJ  H  ON  H 

*9- 


VO  H 
OO  CO 

LfN  ON  OJ    00  O 

ON 

OJ  j- 
CO  ON 
OJ  OJ 

LfN  00 

-a-  OO 

•69- 

O   ON  J-  ^f 

HVO           O 

O  t—        VO 

«*     #.           • 

OO  j-        o 

OJ   LfN          LfN 

oo" 

00  OJ  -=f 

vovo  t- 

ON  O 

H  H 

H 

LfN 

OJ  VO  H  ON 
LfN 

vo 

OJ 

rH  ON  LfN  LfN 
t—  H   OO  LfN 

VO  VO 
00  00 

J-  O  C-00 

O 

H 

OO   LfN 
LTN  LfN 
00  O 

H   OJ 
00-OJ 
-69- 

20,U55 

39,133 

0 

OJ 

LTN 

VO 

9 

00 
OJ 

OJ    OO  rH 
LfN  O  00 
VO  OJ 

VO  H 

LfN 

00 

HCO  OO 
LfN 

OO 
OJ 

VO  00  f-  -* 
t—  OJ    00  LfN 

t— 00 

VO  ON 

t—  LfN  J-   OJ 

rH 

LfN 

OJ  ON 
VO   LfN 
t-  ON 

ONOO 
OJ    H 
■69- 

17,563 

33,217 

0 

H 

CO 
LfN 

0 

CO 

H 

OJ   ON  00 
OO   t—  ON 
O  OJ 

O   H 

CO 

04 

t— VO  H 
-4-                  H 

OO 

VO  t—  r—  OJ 
t— OJ-*VO 

ON-* 
-*  OJ 
VO  o 

-*  OJ 
OJ  H 
-69- 


00  LfNVO  -*  VO  VO  LfN 
CO  t-H  ON-*  LTN  O 
t-  ON        VO 


00  H 
rH  OJ 


rH    OO   H 

-;r 
O 

OJ 


OJ  CO  O  OJ  O  H 


CO  H 


-*   O   O  LfN 
t—  00         LfN 


CO 

9 


<u  + 
co  S  o 


5 


v 

u 

<u 

a 

J3 

o 

-p 

M 

a 


o 

r< 

o 
■p 

I 

uj 


o 
a 

•H 
W 

a 
o 


•H 
U 

> 


21 


o 
w  o 

■H    H 
O     I 

m  la 

hi  a 


t3  w  K 

O  Eh  J 
Ph    K   M 

o  o 


h  t- 


VO  Mt-O  J-VD 
W  HO  OIHH 
CM   CM  LA  H 


HOWO   WITVJ-40 
IAH-4-U)   H  l^-  CO  t—  t— 

co  la  t—  onco  -*  t—  c— .* 


</*■ 


oo  t— -*  on^ffirio 

r-\    H  CM 


CO  VO 

OlAOO 

rn  c— 

rH  VO 

ro  H 

J* 

0\0<OIA 

on    h  vo  ia-* 

r- 

CO   t—  CO 

CM    t— 

COOOIA 

co  o 

CM 

-*  t- 

H 

-*  VO    CO  CM 

c—   .^r  vo  -*  co 

m 

cm  r—  oo 

ooco 

J   IAHO 

H  CO 

vo 

coco 

W 

j-co  o\on 

LA     W04 

r-\ 

H  CM  H 

r       A 

AAA* 

A 

A 

n 

A             A        A 

LA  0\ 

CM  O  H  H 

LA  ON 

H 

on 

o 

CO  CO  -*  H 

CO     VO    00 

o 

C—  O 

c—  c— 

VO  CM 

■ea- 

CO 

J* 

vo 

H 
■» 

H 

CM   LTV  00  H 

00      00 

H    -e* 

-* 

H  CO 

1/3 

E 

Uh 

03 

to 

>> 

J-. 

-M 

3 

o 

A 

T3 

C 

CO 

^t 

r^ 

UJ 

on 

-M 

I— 1 

■M 

03 

(/) 

u 

o 

<-w 

C 

0) 

•  i-i 

CI 

m 

1— ( 

G 

<-w 

i-H 

o 

o; 

>. 

-I-' 

u 

-1 

CO 

s 

o 

s 

T3 

3 

C 

00 

CO 

_ 

c 

01 

I- 

<t) 

o 

J3 

+  CO 
O  H 
O 


t~VO  CO  -*  VO 

O   CM    LA     I    CO   H 
CO   LA  I    O    00 


4^1At-OlAlAWOO 
IACO    (\1    OJVO   LTNt^LAO 

vocolacmoooncoooo 


HOOCOVOCO^fHHCMOOj- 
H         H  H  00  OWO 


cm  -* 
-*  co 
CO  co 


o  t—  oo  o 

vo  t—  coco 

t—  M-*    t— 


o  -* 
CO  CO 
-69- 


V0  VO 

ON-* 

c—  o 


<-\  CM 
H  ON 
CO   O 


H  CO    LA 

-*  -* 


ON  H 
CM 


00  t—  LfN  t—  ON 
O  ONCO  VO  H 
ON      CM  CM  -*  rH 


O      ON  LA-*  -* 
CO      CO  H-*  rH 


_*  -*  H  O 
CO  H  -*  O 
t— CO  VO  -* 


C— VO    CO 
H   CM 

I 


CO  IA  ONCO 
00  t-HH 
O       LA  O 


t--  CO 
CO  H 


t— VO  t—  ONVO  H 
J-  t—  LA  H  C—  CO 
CO  CM  CO  J- 


HCOONONOOCOCOC— 00 
ONrHONOOCMON-*-*   h 

hojovoooohhvo 

H  H 

CO    ON 

-*    CO 

VO   LA  CM   H 

H  VO  CM  CO 
CM  CO   CM  CO 

.*  t— 

LA  CM 
-*   O 

CO 

IA 

OO 

vo 

O   LA 

_*  CO 
CO  H 

IA 

CM 

LA 

O  H  ON-* 

-*  c—  c— -* 

_*  VO    CO  00 

co 

CO 

H  o  o  VO 

ON  O    H   CM 
VO    COVO   LA 

vo 
o 

CO 

CO   H 

-*   ON 
00  LA 

VOOOCMONCMOOrHHON 
H                                 H 

•te- 

CO  o 
LA  LA 

I—  t— 
LA 

•#>  1 

O  CO 
IA 
1 

r- 
oo 

VO 

o 

H 

VO 

o 
H 

H  00  CO  t^ 
CO  H   CM 

LA 

O   H     1 

CO  H 

-ee- 

l 

ON 

H 

H   H 
H 

S  2 


Tl 

CUD 

c 

03 

03 

c 

« 

In 

rG 

+J 

u 

(U 

r/1 

« 

T3 

M 

C 

(/J 

H-J 

03 

L0 

(1) 

o 

N 

vj 

00 

aj 

>, 

OJO 

JQ 

CO 

u 

(U 

> 

< 
1 

1 

c5 

04 

<u 

I— » 

X3 

CO 

H 

a 


ON 

-* 

VO  H 
I    CO 

o 
o 

LA 


ON 
ON 

-*  VO 


CO 


ON 
LA 

CM   H 
I    CM 
O 
CO 


<L> 


_  u 

n    a} 

•H    <H 

<n 

CI    O 
•H 

CD     <D 
bO,Q 


K  & 


LA  LA  t—  O    O    LA 
00  00  t—  CM    t— 

ON  t-  H  CO 


ON  CM  -*    O    LA  H 
VO    H  CO  t—  -* 

LA  LA  CM    ON 


CM  LA-*   CM  CO  CM 

rH    IACO  CO   LA 

_=r  co  la-* 


O  00  CM  ON  O  ON 
O  VO  CO  CM  O  LA 
CO  CM  O  -* 


t—  H   CM   O    LA  CM 
CO  H  CO  00  ON 

CM   CM  O    CO 


a 
o 
u 

hO  (L) 
fl  .a 

-P    P 

U 


n  ^i  -h  a 

•H    O    O    4) 

w  <;  taw 


iSt. 


ai  <D 

CJ  o 

O  O 

^  u 
p<  ft 

<i-l  A) 

(LI  fc 

a)  o 

pq  Ph 


-* 

H 

ON 

ON-*-*    t—  ONCO   t—  ONVO 
O-*00t—  OLALAVOO 
LA  t—  LA  ONCO    CO.*    00CO 

CM  O 
VO  H 
O   H 

t—  LA-*   CM 
H  t—  CO  O 
H    t—  LA  Oj 

t— -* 

CM    00 
ON  H 

-* 
CO 
LA 

CM  CM 
IA-* 
-*    O 

-* 

ON 

ON  ON  O  ON 
OOCO  CO  CM 
VO  -*    t—  LA 

CO 

00 

VOt-r-O 
LA  CM    L^-  CO 
O    OO  CM    ON 

00 

ON 

O  H  vo 

00  t—  CM 
CO    H 

COONCMt— COCO0000CM 
H          <r~l  r-{          r-{                 t~ 

O   LA 
CO  vo 
H  H 

t-CO    H   00 

t--* 

H 
•«•    1 

CM    t— 

on* 
H 
1 

VO 
LA 

H 
CO 

CO  H 

LA 
00 
•69- 

ON 

LA 

00 

t— -*  VO  OJ 
00-*  C—  CO 
H 

H 
CM 

CO  -*    O 
VO  -*    rH 
■69- 

1 

-* 

00 

ON  IA 
CO  CM 

LA 
00 

CO  CO  f-  OO^t   CM   ONONCO 
t—  HONO-*HHCOON 
O-*C0f-  COOOt—  t—t— 

CO    t— 

-*    CM 

o  vo 

O   CM   ON  O 
VO    t—  O  -* 

-*    ON  O  CO, 

CO  t— 

CO 

00 

vo 

CO   ON 
H   O 

CM 

00  CM  CM  O 
CO  CO  CM  ON 
-*    LA  O   O 

H 

O    ON  ON  00 

la  o  vo  On 

LA-*  VO  VO 

00 

o 

IA 

CM  CO    ON 
H  CO  -* 
-*   O 

coco  lalalaOnCOcm.* 

H           CM    H                                LA 

ON  CO 

00  CO 
H  H 

H  CM  H  CM 
-*  CO 
H 

-ee-   i 

CM  VO 
H  CM 
H 
1 

CM 
LA 

CO 
CO 
CM 
■69- 

CO 
CO 
CM 

LA  ON  L*—  H 
CO    CO  LA  CM 

CO 

o 

CM 

LA  H    CM 
CO   LA 
■&■ 

1 

t- 

00 

ONCO 
H  CM 

1 

-* 

vo 
o 

_*CMCO^J-VOOrHONt— 
O   CO-*    C —  t —  CO   LACO-* 
ON  ON  CM   lA^r   LA-*   O    CO 

rH    O 

o  _* 
VO  -* 

CM    C—  OOCO 
LA  t—  ON-* 
O  VO  CO    ON 

VO    LA 
H  00 
CM   CO 

CM 
H 
t— 

CO    CO 

co  vo 
CM   CO 

H 

LA 

VO 

t—  t—  00  t— 
H  CM  H  CM 
ON  t—  ON  00 

-* 
CO 

CO 

VO    b-  ON  O 

VO   CM   ON  O 
t—  H    00  t— 

ro 

t— 

*    W   ON 
t— VO   CM 
ON  ON 

COLAONH-*VQCMCMCO 
H  H                           CO 

ON  H 
ONCO 

-*    tO          H 
ON  CM 

■m- 

00  VO 

C—  CM 

VO 

-* 

o 

CO 

H 

o 

CO 
H 

CO  CM  ONVO 
LA  CM    00  H 

H 

0J  VO    00 
-*    CM 
■» 

o 

CM 

CO    rH 
H  H 

t—  -*HOOooo-*ooeo 

OOf-COCOCO   O    LA-*_* 
OJCOCO^fOJOONOOLA 

CO  o 
O  CO 

H  CO 

CO  VO    rH   CM 
O  O  O  CM 

OOVO    ON  rH 

LA  t- 
CM    C— 
C—  00 

LA 
O 

CO 

H  VO 
CO    LA 
IA-* 

ro 
o 

On  H  t—  On 
O  VO  O  CM 
LA  On  00  CM 

VO 

o 

o 

O    CM  CO   00 
OO  CM    t—  O 

o  o  o  VO 

CO 
CO 

vo 

COVO 
rH  00 
rH    H 

voooooonoola       hvo 

H                                    CM 
■69- 

o  o 

t— VO 

00  CO         H 

VO    H 

•69- 

1 

r-\  CO 
LA  H 

1 

ON 

CO 

VO 

CM 
H 

0J 

CO  LAVO  O 
CO  H  CM  H 

H 

ON 

VO    H    H 
00  CM 
-09- 

vo 

rHCO 

H 

t—  CO  t— CO  cocococovo 

ON  CO 

H  CO   LA  O 

CO  vo 

ON 

VO 

ON 

LAVO 

H 

-*  VO  t—  H 

CO 

00  LA  00  CO 

ON 

CM  H 

LAVO-*    OJVO-*VO    OOt— 

HHHCO 

CO  o 

CO 

CM   CM 

LA 

VO  -*  CO    IA 

-* 

O   OJ    OJ   ON 

<^ 

CO   t— 

OOONt-ONVOCO   HVOVO 

ONCO 

O   rH  VO   CM 

t—  CM 

LA 

-*   OJ 

••a 

rH  H  On  la 

CO 

CO    t—  VO    00 

CJ 

H-* 

LAOOHCOCMOOHHCM 

H  VO 

-*    CO          H 

OJ   ON 

LA 

-* 

-* 

^3-  CO   CO  CO 

ON 

-*    ON  LA 

H 

CM    CO 

H                                    CM 

VO    LA 

LA   rH 

-*    H 

CO 

CM 

(M 

4HBIH 

(JN 

CM    H 

H 

H 

•69- 

1 

1 

H 

H 

1 

1 

i 

(L>    Ph 


•d  t3 

CI  CI 

a}  ff) 

S?„  !*> 

a  <u 


o  o 


■d 
H  ^3 


rl 

o 
o  ,o 


3  ^    o) 


(J     U'ri     d 

EHWinH 


P<  P. 
a)  a) 
O   CJ 


hn 

at 

00 

rt 

<i> 

+> 

■p 

rH 

rH 

n 

d 

so 

a 

-P 

c> 

0) 

-P 

i-i 

fl 

1 

H 

o 

cd 

0) 

UJ 

(U 

•P 

^! 


22 


c\j  vo  oo  o  -=r 

<m  h  oo  t—  t— 

oo 


oo  vo 
on  on 

OJ 


on  covo 

(MA  J 

oo  oo 


rHOJCD    rHJ     r^O    rHttJCO 

lAmHMCAONt-iHJ-CVJ 
co  on  ir\  -^  co  r-co  On  o 

-=r  W   h-ClrlH(Mn 


CO    C— 

vo  oo 

ON  t—  O   OO  O   O 

oovo 

CO  irv  o  -=1- 

\D5iO 

CM  J-           H 

OO  oo  o 

oo  lt\ 

ITN  o 

oo 

OO  O   CM 

ITi^t 

ON  OO 

c— vo 

vo  irv 

OJ 

co  irv  H 

O   CM 

ion  oo 

0\ 

rH    H 

OJ  -* 

(M   OJ 

(M 

-3- 

-OS- 

CM 

oo 

■r. 

£ 
i* 

ro 

to 


3 
O 
Ah 

C 
CO 

OJ    « 

03   <^ 

<->  1 

u  2 

ffl  .£ 


oo  t-— j  o  oo 

CM  OO  OO  CM 


ON  ON 

CO  f— 

rH 


OO  OJ   COVO   ON 
CM  rH  --r   OO  CO 


t-  ON  t—  H  ON  0O_^  O  t—VO  oo 
UNrHU)  OJ  W-J  (MOO  J  OJ  H 
_*  J"  J-    t—  ITN  1/NVO    ON  OJ 

H   H  CMM3   1AH   mi^cO 


rHOCOCMCOONOlrv  LTNVO  ^t 
ONOOcOcOOvCMCMrHOJH 
rHlTNVOOVOOOONt—  ON 

VO  CM    LCN  CM    rH    rH    t—  H 


ION  OO 
CO  CO 

CM 

ION  t— 

NO 

t—  t— 

CM   t— 
O   CM 

rH  O 

CO  _* 

-tu- 

ON ON  LrNVO 
VD    OO   ON   rH 

H  J4-    H 

t—  O          ON 
CM   CM         VD 

oo 

CM    H  CO 
CM   t—  -=f 
ITNVD 

CO 
OO 

ION 

VD 

oo 

ITN 
H 

OO 

H 

1 

LTV 
CM 
1 

ION  H 
VO  CM 

Cvl 

OJ  ^t 
co  On 

CM 

ITN 

ION 

_=J- 

rn  ION 

ION  ON 
CM    O 

VD   O 

rH    OJ 
OO   ON      1 

On 
OO 
CO 

CM  -3-    rH 
CM   OJ  VD 
-=f    ON 

C— VO 
CM    H 

t— 

H 

1 

1 

ITN 
CM 

1 

1 

CM  VO 
CO  OJ 

CM 

oo 

OO    rH 

VD   OO 


o 

+j 

X! 

3 

C 

O 

03 

ro 

H-l 

TJ 

Ti 

C 

C 

03 

03 

c 

«r 

Ih 

1/5 

<1) 

c 

X, 

u 

u 

H 

o 

4-> 
Cfl 

2 

u 

* 

> 

W) 

B 

C 

i—i 

*j 

* 

03 

*-• 

a 

m 

o 

:.J 

O 

0 

r/j 

two 

c 

C 

+-> 

m 

03 

u 

OJ 

<u 

N 

a 
O 

CO 

u 

,fi 

bJD 

03 

Ih 

OJ 

> 

< 

03 

O 

CM 

<u 

-O 

03 

h 

o 

J- 

rt 

VD    rH 

rH 

I   oo 

M 

o 

l-J 

o 

M 

ICN 

a 

o 

tc 

o 

H 

rH 

w 

1 

H 

VD 

ON 

« 

ITN 

ON 

c  > 

-=t  VO 

s 

O 

1    ITN 

&! 

O 

ON 
OO 

0O  H 
I    0O 

o 

VO 

CM 


CM   rH 
I    CM 
O 


r   I 

cd 

O 

-P 
CO 

a 

CU    tt 

tj    a) 

-H    <M 
CO 

C      O 


CU  CU 

W  ,0 

a  a 

ct)  3 

K  3 


C—  LfN  LTV  ION  O 

rH   OJ   OJ  -cr  VD 

oo-^r 

ON  0O 

OJ  -3" 
CO   ON 

H 

rH 

LTN  OO  ^t  _=r  -* 

CM    rH  -*    OJ    OJ 
OJ 

O  VD 

-3-  vo 

CM 

1 

O  -=t 

ao-=r 
H  OJ 

.3- 
VO 

1 

rH    rH  VO  -*   VO 

ltn-*  irsvo  I— 

O   00 

OJ  oo 

CVJ 
H 

ITNVO    ON  O    O 

CM   H  -3-    0OVD 

CM 

VO  _3 
r-vo 
CM 

1 

ON   rH 

rH   t— 
CM   CM 

CM 

LTN 
1 

rH   0O  ON-H-   0O      O   On 

rH  r-  oj  vo  r-     oo  t— 


0OVD   OJ 

UNON  J- 


ITNVO  -J    CM    ON 

OJ    H    LTN  0O   CM 

CM 


LTNVO 
VO  VD 
CM 

I 


VO  O 
O  CO 
CM   CM 


OO^t    O  VD   On 

CM    H   ION  0O  CM 

CM 


t—  H   OO 
00  CM  CO 


oivo 

O\00rHO\O\O-=tVDCMCOCM 
OLrNONrHOOONCOVOrHCMrH 
LTNONt— -*    r-VOVO   t—  OJ 

COrHt—  OOt—  OOIONONCO 
rH  H 

-»> 


oocMrHrHOOvooir\r-irNO 

t—   rHOrHU-NOOJrHCOOJrH 

OCOVO   CMCO   t—  t—  -*    OJ 

OIHVO   iH  1AH-*  OAVO 
rH  rH 


OO  CO 

OOlfNt—  t—  0OrH-=tVOCOCO-=f 
voj-co    OOirvONVO    t—  ON  rH 
CO  LTifO  H  J    (-OJ   t-  t— 

COrH--l-CO-*rH0OCOOJ 


VD  ON 

CO   t—  t—  ONVD   ITv  CM   CM   rH  l/N  rH 
OJ    t—  ON  CO    l/NOOONlTNOOrH 
CMVOrH-^CMOOJlCNON 

VO  0O  ITN  OO  H   CM  CO 

-co- 


O-tu-NHrHOt— COO-3-CM 
LTNONt—   CMCOrHVOCMOrH 
OOOJVOOCOCOOVOOO 

LCNrHOJl^OJ  OJ    t—   H 


•H      H 

pq  m 


ctj    cu    o 

TJ    ft  u 

a  m  -h  t) 

a) 

u  u   u   cu 

ii  iu  oj  d 
a  a  a  -h 

-rH    -H    -H    rH 

ii  ^  ^J  o 
o  o  o  to 
a3    cd    aj    cd 

SSSO 


o  cu 

^>  ICh 

bO  CU    n)  -H 

^i    hO  H  ^! 
a)    >m 

X!    cd  <m  U 

o  x:  o 


rQ 

to  cd 

.a  h 
-p 

E!  <M 

o  o 

a 


•h  'd 
cd  cu 
p.  ^1 


O    rH 
ION  OJ 

rH  ^t 


0O    rH 

OO  On 

-3-    ON 


ION-*    O 

co  crv 

ITN  ON 


ON  0O  CM 
^t  CO  VO 
VD   CM 


OO^f    I 
LTN  On 
LTN  GO 


LTN  LTN  r-l  t— 
t—  ^t  VD  I— 
LTN-^-    LTN 


_* 

ON 

-3- 

j- 

H  CO 

o 

H 

LTN 

(JN 

O 

rH 

ITN^f 

r— 

<M 

t—  H 

t—-=r 

OO 

-j- 

LTN 

ON   rH 

t— 

IfN 

CM 

VO 

rH 

o 

ION 

rvi 

,J 

On 

(VI 

rH 

oo 

VO 

VO  o 

t—  t— 

rH   CO 

o  v~o 

t—  Ci 
-03- 


O   O   OJ  VO 

vo  rH  _cr  oo 

ON  0O  LTN 


_J-    IfN  LTN 
J-    ION  C— 

on  -a- 


On  r- 

H    CON 

OO  o 

VO  r-r-  H 

LTN  ON  CM  -3- 
0O  f-          CM 

vo  oo 

ONVD 

ION    rH 

VO  oo 

vo  vo 

H   CM 

O 

oo 

CM 

ON  H 

vo 

OO 

OJ    LTN  J-  CO    O    LTN 


O    ON  H    CM 
t— 


O  -3    H  -*  t— 


O  CO   f-  CM    rH   0O 


OO  H 

VO    rH 


CO    LTN  C—  OJ    O    O 

t-  O         VD  CO 

VO    rH  rH 


CO    LTNVO    OJ    O    OJ 

Hrl  LTN  t— 

VO   H  H 


OO  VO  t—  oo 
CO   CM   0O   l/N 


O   CM  CO    t— 
ON  0O  OOVO 


O   HJ-    W 
CO   OO  CM  VO_ 


ON  O   O    CM 
CO   0O  OOVO 


a) 

O    ft 
cd 


O    O 
S     CU 

cd   =H 
cd 


•H    E! 

CU 

A!    > 

o    C 

O    -H 


,t  § 


cd    ft 

rH     -P 

cu  a 
ft  cu 

a 
-p  -p 
a  <n 
<u    cu 

a  > 

-p   d 


co 


cu  a  cu  h  a 

<t-i    cd 
O  "tn 


a 

■H^HH 


t>   W   FH   >• 


t)    -H 

>    cd 
■H     Sn    (U 
hP   O   K 


O      CU  rH 

co   2  cd 

rH  -P 

cd  o 

>  EH 


cd  .« 

H^     O 


Tj     CO 


cd 

U     CO 

hO  cu 

u 


-i 

rH     Cd 

cd 

a  -d 

en   cu 


cu  -p    u 
fit    cd    cu 

O    rd    -p 


rl 

rQ 


-p 

d  ,Q    cd 
^   S  (U  -P 
o   o  Jd    ?J 


o  p  <;    o  o  co 


23 


ASSOCIATIONS,   FIELDMEN,   AND   COOPERATORS   ENROLLED 


Associations    and    Fieldmen 

BLACKHAWK . 

619 

Charles  M.  Roodhouse 
Kristian  S.  Lauritzen 
Lee  K.  Freedlund 
Benjamin  A.  Greiner 


WESTERN 
794       \ 


\ 

Thomas  H.  Jennings 
Kenneth  F.  Stevens 
Robert  W.  Baalman 
James  L.  Marshall   \ 
Robert  R.  Tracy 
Daryle  W.  Wragge 


SANGAMON  VALLEY  _ 
687 


Charles  E.  Botterbusch 
George  W.  Shafer 
Dorrence  E.  Brucker 
Charles  E.  Cagley 
W.  Carl  Vierling 


LINCOLN 


1.336 

Wayne  W.  Marquart 
Edward  A.  Thurn 
Robert  E.  Rogers 
Kenneth  D.  Brazle 
Mark  S.  Smith 
Arnold  A.  Galloway 
Allen  D.  Koker 
Thomas  J.  Nolle 
John  E.  White 


1_  J__ EASTERN 

528 


Associations    and    Fieldmen 


NORTHEASTERN 
342 

Donald  R.  Muehling 
William  D.  McMurty 

ILLINOIS  VALLEY 
840 

Stephen  R.  Kingry 
Gerald  E.  Hulslander 
Grant  W.  McGill,  Jr. 
Erland  A.  Loving 
Vern  R.  Grabbe 

PIONEER 
1.105 

Keith  W.  Amstutz 
Jerry  Crump 
Roy  L.  Ewalt 
Roland  W.  Meyer 
L.  David  Schroll 
Alvin  T.  LaMar 
Maurice  E.  Sprout 


Harry  E.  White 
Boyd  A.  Henry 
Roy  Van  Ostrand 
John  W.  Macke 

EAST  CENTRAL 

835 

Rolland  D.  Gustafson 
Warren  E.  Berner 
John  H.  Conerty 
Richard  B.  Schaefer 
Daniel  J.  Fuller 
Leo  J.  Phelan 


SHAWNEE 
175 

Fred  B.  Lemmon 
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